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Demonstrated PERFORMANCE 


2° ce e e ¢ eHESTER FIRE LINE PLOWS IN ACTION 


Used with crawler type tractors of recommended horse power, Hester Fire 
Line Plows will produce more miles of efficient, long lasting fire lines than 
any other type of equipment on the market today. 


Marienville, Pa., September, 1932. 
Hester 5 disc “25” Standard Fire 
Line Plow and “25” tractor pro- 
ducing fire lines 8 to 9 feet in width 
during Fire Line Congress held on Alle- 
gheny National Forest. 


Georgetown, South Carolina, 1933. 
Type of line produced by one of 
Twenty-three (23) Hester Fire Line 
Plows in operation in the CCC and ECW 
camps in South Carolina. 


3 Tallahassee, Florida, August, 1934. 
Putting the Hester 5 dise “25” 
Standard Fire Line Plow thru its 


paces on a demonstration for the Florida 
Forest Service. 


Reidsville, Georgia, December, 1932. 

The Georgia Forest Service pur- 

chased this Hester 5 dise “25” Stand- 

ard Fire Line Plow after witnessing this 
demonstration. 


5 Middleburg, Florida, Novy., 1931. 
The first Hester 5 dise “25” 
Standard Fire Line Plow purchased 
by the Florida Forest Service in the Fall 
of 1931. This plow continues to produce 
efficient fire lines for the Florida Forest 
Service. 


SEE YOUR NEAREST TRACTOR DEALER OR WRITE DIRECT TO 


HESTER PLOW COMPANY, Ine. 
JACKSONVILLE, 


FLORIDA, U.S. A. 
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EDITORIAL 


THE CULT OF THE WILDERNESS 


SHE love of nature in its wilder 
aspects and untrodden solitudes may 
be called, historically, an acquired 

In the eighteenth century there 
no general admiration of the Alps. 

Switzerland was to become the play- 

nd of Europe was undreamed of. 

mountains were not popularly es- 
ed as of inspiring scenic grandeur, 
were held frightful in their immense 
savage dreariness. Even Ruskin, as 
as 1849, after word-painting in gor- 

s and vibrant prose the “deep and 
stic concord” of the Jura seen “near 
of sunset,” could go on: 

; would be difficult to conceive a 

. less dependent upon any other in- 
than that of its own secluded and 
us beauty; but the writer well re- 
bers the sudden blankness and chill 
1 were cast upon it when he en- 
pred . . . to imagine it, for a mo- 
. a scene in some aboriginal forest 
e New Continent. The flowers in an 
it Jost their light, the river its 
+; the hills became oppressively 
ate; a heaviness in the boughs of the 
ned pines showed how much of their 
r had been dependent upon a life 
1 was not theirs. . Those ever 
ring flowers and ever flowing streams 
been dyed by the deep colors of 
n endurance, valor, and virtue; and 
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the crests of the sable hills that rose 
against the evening sky received a deeper 
worship, because their far shadows fell 
eastward over the iron wall of Joux, and 
the four-square keep of Granson.” 
European and American nineteenth cen- 
tury thought and taste were revolution- 
ized by the so-called romantic movement. 
For one thing, it brought into vogue the 
love of nature. Landscape designing was 
turned into new paths; formal regularity 
gave way to the simulation of nature’s 
unplanned and accidental appearance. At 
the same time, romanticism fed the spirit 
of adventure and stimulated interest in 
new forms of outdoor activity. 
Mountaineering as a systematic sport 
came into existence about the middle of 
the nineteenth century. Big-game hunting 
as a form of recreation of men normally 
living and working indoors has mostly 
developed since modern sporting fire-arms 
became available. Exploration as a sport 
and adventure, and wilderness camping, 
canoeing, trail-riding, and the like under- 
taken for pleasure, not because one’s work 
necessitates it, call for a certain amount 
of free time and money as well as a lik- 
ing for diversion of these kinds; they are, 
in other words, forms of recreation that 
become common and popular only as an 
urbanized life and a class of people in 
reasonably easy circumstances furnish a 
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substantial recruiting field. The more 
civilized, complex, indoor, and_intellec- 
tual the setting and habitual activities in 
which men spend their working days, the 
greater the need for and joy in reverting 
periodically to a life more primitive, 
idyllic, and for the physically vigorous, 
more hardy and adventurous. The ro- 
mantic awakening, with its exaltation of 
the beauties of nature, its revolt against 
conventionalism and citification, its indi- 
vidualism and seeking for fresh emotions, 
helped to send men not merely to the 
country, but to the woods and mountains. 
Wilderness appreciation is a_ relatively 
new thing; a nineteenth century product. 


% * * * 


Wilderness preservation as a public 
policy is still more recent. It has two 
unchallengeable objectives. One has al- 
ready been suggested. It is concerned 
with providing the requisites for certain 
forms of physical and spiritual recrea- 
tion the need for which increases as the 
bulk of our population gets further and 
further away from the simple life of the 
pioneering period, devoted as it was 
primarily to the subjugation of the wil- 
derness. The more civilization succeeds 
in its task of converting to the service 
of human welfare the virgin resources of 
a great continent, the more there emerges 
a value in the unconverted wilds—a 
scarcity value. A sound public conserva- 
tion policy necessitates appraising at its 
actual importance this form of land use, 
weighing its value against that of possi- 
ble conflicting uses, and finding the way 
to obtain from the land the largest net 
total of public benefits in the long run. 

All this is obvious. The second ob- 
jective of public policy in wilderness 
preservation has less popular appeal and 
is probably less easily understandable by 
the everyday citizen. It is concerned with 
preserving natural conditions for their 
scientific value. For purposes of re- 
search, study, and public instruction it is 
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highly desirable, and up to a certé 
point urgently important, to maintain 
reasonable number of undisturbed « 
amples of the biological complexes br 
up over long periods of time by | 
interplay of natural forces. 

To these two objectives of public p 
icy some would add a third—a duty 
civilized man to withhold his hand fr 
desecration of the wilderness as sor 
thing in itself so wonderful and precic 
that to alter it in any way is to mar a 
profane the perfect masterpiece which 1 
ture has wrought through the ages as 
shrine for worship. This is the cult 
the wilderness. 

* * * * 

A “Wilderness Society” has been lat 
organized, with a platform and a spec: 
objective. The objective is to safegu: 
and transmit as a sacred charge to — 
future all that is left of wilderness 
this country. With its motivation < 
general purpose foresters are bound 
feel strong sympathy. For, certair 
urgent need exists to set up organi 
resistance to the powerful forces wh 
are threatening to leave no region 
scenic beauty or spot of secluded lov 
ness unpenetrated by roads for throng 
automobilists; no mountain crests or 
table peaks that cannot be swiftly das 
along or cheaply climbed on a gra 
highway under the impulsion of gaso 
power; no unmolested natural retreat 
those who want to harden their mus 
and refresh their minds by pitting th 
selves against nature’s great solitude. 
in all friendliness toward those who 
unselfishly devoting their effort to 
cause, and with the desire solely to fa 
tate rather than oppose their endea 
may it not be asked whether they | 
sufficiently tested the soundness of 
their assumptions? 

For the Wilderness Society platf 
seems to base on a questionable assu 
tion its belief that preservation of all 
wilderness there is left in the cou 
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aust be insisted upon, and brought to 
ass through an irresistible public de- 
aand. This assumption is that the prim- 
‘ive wilderness possesses an exquisiteness 
nd richness of beauty which, once lost, 
an never be recovered, since it is the 
erfect and precious flowering of the 
ges, possible only where continuity has 
ever been interrupted. And of this 
eauty man’s need is so deep that the 
rilderness, or environment of solitude, 
hould be considered a necessity of pub- 
ic welfare, its source given the rating of 
public utility, and its commercializa- 
ion forbidden by public authority. 
That, to be sure, removes the subject 
rom the field in which foresters can 
laim to be qualified as experts for pass- 
ng judgment. The training necessary 
or competently weighing questions that 
oncern beauty is training in the field of 
esthetics. In that field there is available 
body of expert knowledge and of pro- 
2ssional practitioners whose conclusions 
iay not lightly be set aside. Those best 
tted to tell us whether our generalizations 
1 the field of aesthetic theory are valid 
re the artists and critics whose primary 
oncern is with beauty as revealed in 
ature, and in art as concerned with land- 
cape aesthetic values. 

That art should imitate nature is a 
ery old dictum, to which the romanti- 
ists of the early nineteenth century gave 
new application. Wordsworth, in his 
ake country, was a nature lover who 
rofoundly influenced poetry and current 
ought about art; and in America Coop- 
+ with his Leatherstocking Tales, Emer- 
yn with his transcendentalism, and Thor- 
au from his hut at Walden Pond, all 
ontributed to the stream of thought and 
ling that was to make the worship of 
ature almost a convention. Realism be- 
me the vogue in art and literature, and 
delity to nature established itself for a 
me as the critic’s touchstone. As an 
ssthetic canon, the notion that nature is 
erfect and the best art is that which 


957 


most slavishly accepts and copies nature 
did not last very long; but an emotional 
romantic sentimentalism still influences 
current judgments of the multitude in 
favor of the undisturbed handiwork of 
nature as the supremely beautiful. 

The landscape architect knows better. 
That because dead trees are a feature 
of the natural woods any and every dead 
tree found in nature must be appropriate 
and beautiful in its place, or that because 
nature produces thickets of stagnated 
young growth scenic beauty is achieved 
on the roads and paths about a great 
country house by abstaining from judi- 
cious use of the ax, is obvious absurdity. 
A dead tree may be picturesque, or it 
may be a blot on the landscape. For- 
esters arrogate to themselves too much 
if they attempt to set themselves up as 
authorities in such matters; and false 
sentimentality combines with loose think- 
ing in a good deal of what is being said 
in support of the good cause of wilder- 
ness preservation. 

A sound basis for public policy in 
determining where and to what extent 
wilderness should be preserved is to be 
sought not in transcendental or panthe- 
istic nature idolatry but in our good old 
doctrine of obtaining, through wise use, 
the largest measure of contribution to the 
welfare of everybody in the long run. 
Wilderness does have a definite use, and 
to the extent that it actually serves human 
needs and these needs justify giving them 
priority over conflicting uses, calls for 
safeguarding; but to make it the object 
of a cult is as irrational as to mourn the 
vanishing of the vast herds of buffalo 
before the advancing tide of human oc- 
cupation of the prairie grasslands, or the 
hemming in of the stately Hudson by the 
straitening piers of commerce, or the 
migration of Europeans to establish a 
great Nation where once the Indian 
hunted his game or followed the war- 
path, in the depths of the unbroken for- 
est that rose from the Atlantic shore. 


STATUS OF THE ARTICLE X JOINT CONSERVATION PROGRAM 


(REPORT OF THE JOINT COMMITTEE TO THE MEMBERS OF THE 
NATIONAL ARTICLE X CONFERENCE) 


By JOHN B. WOODS? 


The National Article X Conference was brought into existence by the Secretary of Ag- 
riculture in the fall of 1933, to perfect plans for carrying into effect the provisions of 


the Lumber Code Conservation Article. 


lt was recognized that success in the conserva- 


tion undertaking required the formulation and execution of a joint program of public 
and private action. The most recent development in the pursuit of this objective is set 
forth in the following report. 


T THE close of the session on Jan- 
Avs 26, 1934, the Conference pro- 

vided for a Committee, consisting 
of an equal number of public and indus- 
try representatives, whose duty it should 
be to take promptly such action as might 
be appropriate to give effect to the recom- 
mendations of the Conference. 


It was further provided that the Confer- 
ence itself should not definitely disband, 
but should consider itself in recess, to be 
reconvened on recommendation of the 
Joint Committee upon the approval of the 
Secretary of Agriculture. 


This Committee met frequently during 
the life of the Lumber Code and on June 
12, 1935, after the Lumber Code had been 
dissolved, it met again to consider the ad- 
visability of asking the Secretary of Ag- 
riculture to reconvene the Conference. Af- 
ter consultation with public and industry 
leaders, the Committee found: 

“That the Joint Conservation Program, 
recommended by the Forest Conservation 
Conference and further developed and es- 
tablished by appropriate agencies and ap- 
proved by this Committee, is adequate, 
feasible, and should be carried forward 
without change, except as to method.” 


Members of the Joint Committee, ap- 
pointed under the authority of the Lumber 
Code, have been reappointed by the Secre- 
tary of Agriculture and the Executive 
Committee of the National Lumber Manu- 


facturers Association, respectively, to rep- 
resent the public and the forest industries. 

The Joint Committee held its most re- 
cent meeting in Washington, October 24 
and 25, 1935. The meeting was attended 
by the following members: Ovid Butler 
(represented by G. H. Collingwood), W. 
B. Greeley, B. F. Heintzleman, G. F. 
Jewett, B. P. Kirkland, D. T. Mason, 
Chairman, A. G. T. Moore, A. B. Reck- 
nagel and Ward Shepard. The following 
were in attendance for consultation: W. 
DuB. Brookings (Chamber of Commerce 
of the United States), Wilson Compton 
(National Lumber Manufacturers Associa- 
tion), Peter Stone, A. C. Dixon and C. S. 
Smith (N. R. A.), Franklin W. Reed (So- 
ciety of American Foresters), F. A. Silcox 
and E. H. Clapp (U. S. Forest Service), 
Dr. L. C. Gray (Resettlement Administra- 
tion), W. I. Myers (Governor, Farm 
Credit Administration), and Philip Ayers 
(American Forestry Association Conferee). 

It was the purpose of this meeting to 
ascertain the extent to which the Confer. 
ence recommendations have been carried 
out, and to propose such further action 
by public and industry individuals and 
agencies as seems advisable to put forward 
this joint conservation program. It was 
deemed desirable that the Committee 
should report upon its stewardship to the 
Conference and the Secretary was in: 
structed to prepare such a report imme 
diately after the meetings. 


‘Secretary to the Joint Committee of the National Article X Conference. : 
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JOINT CONSERVATION PROGRAM 


REVIEW OF CONFERENCE 
RECOMMENDATIONS 


SPECIFIC MEASURES OF FOREST PRACTICE 


Under the Lumber Code, the forest in- 
dustries formulated and undertook to put 
into effect logging and forest protective 
methods adapted to conditions in each 
locality, which should leave all cut-over 
areas restocking, or in favorable condition 
for regrowth. To the extent practicable, 
selective logging was a standard toward 
which industry would work. Sustained 
yield was adopted as the objective of for- 
est management, to be put into effect as 
rapidly as conditions permit and owners 
find it advantageous. 

In each Division of the Lumber Code, 
agencies were set up and technical per- 
sonnel was employed to formulate and 
carry out these measures. With the dis- 
solution of the Code, seven of the lumber 
rade associations declared their intention 
o endeavor to apply voluntarily the For- 
sst Practice Rules in their respective divi- 
sions, and in other ways to go forward 
vith the joint program, to the extent made 
yossible by industry economic conditions 
ind public codperation. 

Five months after the Schechter deci- 
ion, it appears that considerable prog- 
ess has been made in the popularization 
f the Forest Practice Rules in most parts 
f the country; that in general, the Code 
vas responsible for the education of a 
arge number of operators in better forest 
nanagement; and that there is no reason 
o fear a breakdown of the industry con- 
ervation effort. In general, trade associa- 
ions have retained conservation commit- 
ees, to direct the work, with the aid of 
tate and federal consultants, and provi- 
ion for continued technical education and 
irection has been made by the employ- 
nent of ten technical foresters by the re- 
ional associations and one forester by 
he National Lumber Manufacturers As- 
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sociation. The Forest Service has fifteen 
technical men employed in cooperation 
with the industry in the several regions. 


It is apparent that the rate of progress 
will increase as the cooperative method is 
perfected. The application of the Forest 
Practice Rules, the adoption of selective 
logging, and the transformation of the 
forest industries from quick liquidation to 
a sustained yield basis can be brought 
about first by education, and second by 
the removal of the practical obstacles of 
long standing. Means of accomplishment 
are provided by the Conference recom- 
mendations. 


PUBLIC TIMBER DISPOSAL 


Public forests should be managed, so 
far as practicable, on a sustained yield 
basis and in codperation with private for- 
ests, so as to place the latter on a similar 
basis. Public timber disposal should 
avoid destructive competition with private 
industry, and temporary relief should be 
granted from unfulfillable timber con- 
tracts. 

The Forest Service reports that this pol- 
icy is being followed; that it is proposed 
to obtain legislation permitting long term 
timber sale contracts suspending competi- 
tive bidding, and assuring permanent tim- 
ber supplies to operators. The primary 
aim is community maintenance. A policy 
of sustained yield management of Indian 
forests is made mandatory by the Wheeler- 
Howard Act, and it is the aim eventually 
to make the Indians self-supporting and 
self-sufficient in operating their own for- 
ests, but there is no drastic plan to elimi- 
nate present mills owned by white men, 
nor to terminate existing timber sale con- 
tracts. 


It is evident that industry economic con- 
ditions are still so critical as to require 
extreme care in the development of a pub- 
lic timber disposal policy, if the obstacles 
are to be removed, rather than multiplied. 


960 
REVESTED LAND GRANT FORESTS 


The aim is to place this timber, amount- 
ing to 40 billion feet, under forest man- 
agement, as it is now an outstanding 
example of bad public administration. 
The State of Oregon has undertaken the 
extremely difficult and complicated task 
of bringing the various Oregon interests 
into agreement upon the respective equi- 
ties of operators, counties, and the state. 
It is believed that a basis can be found 
for eventual federal purchase of these 
lands. 


PUBLIC ACQUISITION OF FOREST LANDS 


To assure permanency of forest indus- 
tries communities and employment, and 
to promote codperative sustained yield 
units, public forest acquisition, involving 
224,000,000 acres, should be consummated 
including not less than 150 billion feet 
of standing timber; and adequate financial 
provision should be made for the devel- 
opment and management of the publicly 
acquired forests. It is evident that a part 
of this public forest area should be taken 
over by the states. It is also evident that 
in order to stabilize standing timber val- 
ues and more effectively accomplish the 
major objectives, public acquisition, par- 
ticularly mature timber acquisition, should 
be consummated within the next few years. 

Allotments have been made from emer- 
gency funds for the purchases of National 
Forests, which amount to $45,000,000. 
Most of this has been expended in the 
eastern half of the United States, particu- 
larly in the Lake States and the South. 
Congress passed the Fulmer Act, authoriz- 
ing appropriation of $5,000,000 to be used 
in purchasing forest lands for the states 
to manage on agreed standards, with the 
aim that the states shall purchase these 
lands from the federal government at cost 
without interest. An allocation of $88,- 
390,000 has been made to the Resettle- 
ment Administration for the purchase and 
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development of submarginal lands, a con 
siderable area of which undoubtedly will 
find its way into the public forest system. 

It is impossible to say what is the ac 
tual area of land transformed from pri 
vate to public ownership during the past 
two years. Two facts, however, are ap. 
parent: first, that practically no progres: 
has been made in carrying out the Con 
ference recommendation relative to the 
acquisition of mature timber for the pro 
motion of codperative sustained yielc 
units; and second, that purchases of re 
growing lands in various parts of the 
eastern half of the United States have 
tended to discourage and retard develop 
ment of private sustained yield manage 
ment. 

There appears to be no difference in un 
derstanding of the objectives between the 
public and private representatives. Strong 
and continued efforts are needed to secure 
formulation of constructive policies. 


FOREST CREDITS 


A permanent forest credits system i: 
needed to aid in improvement of organ 
ized forest properties, to assist in orderh; 
marketing of timber, to assist in assem 
bling sustained yield units, to aid in pro 
viding transport facilities, and to assis 
such states as may adopt sound method 
of forest taxation which require stat 
financing. 

No one system can be expected to mee 
the need. Credit is now available fo 
manufacturing operators, temporarily, un 
der the R. F. C. Act, as amended in Jan 
uary, 1935. An effort was made to amen 
the R. F. C. Act to permit loans to states 
but opposition was too strong within th 
Administration. Mr. Kirkland has cor 
pleted a study of forest credit needs an 
has made encouraging progress upon 
plan to aid operators who desire to cor 
duct their forest enterprises on a permé 
nent basis. It is proposed to round ot 
the functions of the Farm Credit Admini 
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ration by establishing a Forest Credit 
Bank, under its direction, to make long 
and short term loans on the security of 
rowing timber and appropriate plant fa- 
ilities. Approval has been given of this 
Sroposal by the Secretary of Agriculture 
and the Governor of the F. C. A. Bills 
ure now before both Houses of Congress 
o establish such a system (S. 3417; H. 
R. 9197). 

It is important that all Conferees and 
ther interested persons study these iden- 
ical bills, together with recommendations 
recently made by the Secretary of Agricul- 
ure and the Forester, and use their best 
fforts to obtain active support of their 
delegations in the Congress. Adequate 
forest credits (revolving fund of $200,- 
100,000 proposed) at low interest rates 
(estimated maximum 5 per cent) are ex- 
pected to exercise immediate, powerful 
stabilizing influence upon timber values 
ind to materially increase forest areas un- 
Jer sustained yield management. 


FOREST TAXES 


The detrimental effect of existing state 
and local taxation upon conservative for- 
st management was recognized by the 
Conference, and it was proposed to ask 
he President to lay the matter before the 
Governors and impress them with the need 
for immediate action. 

The President has laid the matter be- 
fore the Governors (January 2, 1935) 
and response has been fairly general, 
shiefly by the appointment of committees 
o investigate possibilities. A few reme- 
lial legislative proposals have been in- 
roduced. The forest taxation unit has 
been continued in the Forest Service and 
an expert is available for consultation 
with state agencies. __ 

This approach necessarily requires time 
und the unremitting efforts of federal, 
tate and private agencies. It is believed 
hat as local taxing authorities become ac- 
juainted with definite proposals to make 
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taxation bases permanent, they will under- 
take to maintain taxes at reasonable levels 
even in the absence of remedial legislation. 


FIRE CONTROL 


The Conference recommended that the 
Clarke-McNary Fire Control authorization 
should be increased from $2,500,000 to 
$10,000,000 per annum, and that the fed- 
eral government should increase its con- 
tribution from 25 per cent to 50 per cent 
of the total expended in all qualifying 
states. 

The total of federal codperative funds 
in the fiscal year 1935 amounted to $1,- 
348,619 and has been increased for the 
current year to $1,578,632. An unfore- 
seen contribution of very great importance 
came through the organization of the E. 
C. W. (C. C. Camps). As is well known, 
this very widespread activity included 
forest protective works and fire suppres- 
sion. 

The President has indicated his desire 
to make the C. C. C. a permanent institu- 
tion and tentative proposals for making it 
useful to all forest-owning agencies are 
now being formulated for presentation to 
the Congress. A proposal to increase the 
Clarke-McNary Fire Control authorization 
to $5,000,000 per annum has been drafted. 
The Forest Service has contributed 50 per 
cent to fire control in backward states and 
is disposed to make this generally the rule 
as sufficient funds are made available. 


CONTROL OF FOREST INSECTS AND DISEASES; 
FOREST ECONOMIC SURVEY; FOREST RE- 
SEARCH AND FOREST EXTENSION 


For reasons set forth in its recommen- 
dation, the Conference suggested that the 
Congress should authorize appropriation 
of specific amounts for each of these ac- 
tivities. 

Regular appropriations have been aug- 
mented by allocation from emergency 
funds, and much work has been done by 
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the C. C. C. in certain of these fields. The 
progress made indicates the wisdom of 
providing permanently for the work. 

It is the Joint Committee’s function to 
support an effort to obtain federal au- 
thorization of the amounts recommended 
by the Conference. 


FOREIGN ECONOMIC SURVEY; PROTECTION 
OF MARKETS; WOOD UTILIZATION 


The Joint Committee is addressing reso- 
lutions to appropriate agencies urging 
recognition of the validity of Conference 
recommendations. 


FARM WOODLANDS 


Dissolution of the Lumber Code re- 
moved authority. Extension work remains 
the only approach. 


EMERGENCY TIMBER SALVAGE 


The desired policy has been established. 
The R. F. C. and other agencies appear to 
be working along the right lines. 


Omnisus_ BILu 


Immediately after the Conference in 
1934, work was begun upon the prepara- 
tion of bills for introduction in the Con- 
gress. It was expected that the President 
would sponsor such a legislative program; 
on several occasions, he has indicated his 
intention to do so, at the opportune time, 
but so far, he has not acted. 

From time to time, proposals have been 
received to modify the language and sums 
contained in the proposal. New provisions 
have been proposed. Mr. E. H. Clapp has 
presented to this Committee a summary 
of these changes and additions. 

The Secretary of Agriculture and the 
Forester will present this so-called Omni- 
bus Bill to the President before the 74th 


Congress reconvenes, and will request his 
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sponsorship. This is in accord with Ar- 
ticle X. At the same time, the Secretary 
may present recommendations not in- 
cluded in Conference proposals. 

To the extent that the Omnibus Bill em- 
bodies Conference recommendations, this 
Joint Committee approves and expects to 
support it. If the President presents a 
comprehensive program to the Congress 
for enactment, this Committee will support 
all Conference recommendations and such 
other proposals as are deemed to be in 
the interest of forest conservation and not 
opposed to the conclusions of the Confer- 
ence. If, however, the President declines 
to assume active leadership, and it appears 
necessary to introduce proposals in the 
Congress, without his active aid, this Com- 
mittee proposes to exercise its best judg- 
ment as to the matter to be introduced 
and the manner of its introduction, giving 
due regard to the need of early Congres- 
sional action and to the practical dif_i- 
culties of securing such action. 


LEADERSHIP 


Public representatives have indicated 
that they believe that industry should take 
the lead in putting forward conservation, 
and prominent people in the forest indus- 
tries have expressed the belief that lead- 
ership should be provided by the public 
group. Patently, both are right; strong 
leadership is needed for and by both 
groups. The public leader must lead the 
general public, public agencies, and indus- 
try. The industry leader must rally and 
unify his own group and maintain close 
contact with the public group. 

Both groups should deal fairly, ac- 
knowledging common objectives and evi- 
dent obstacles without unjust or unneces- 
sary criticism or impugnment of the 
other’s motives. There should be coér- 
dination of leadership and effort, so that 
whatever is done by either group may be 
to the advantage of the whole. 

It is felt that the U. S. Forest Service 
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and the National Lumber Manufacturers 
Association should represent the public 
and industry groups, respectively, acting 
as contact mechanisms and agencies for 
close codperation. 


CONCLUSIONS 


This program may not be all that we 
desire, but it is believed to be the best 
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and most promising way to make progress 
at present. It is believed unnecessary and 
unwise to undertake to reconvene the Con- 
ference at this time. It is hoped that all 
Conferees will exercise their influence 
locally, to extend interest and participa- 
tion in this program, and through repre- 
sentatives in state legislatures and the 
Congress, secure enactment of the legisla- 
tion so badly needed. 


BR 


ForREST SERVICE LaBoraTory SET Up To Improve MaAcHINEs AND METHODS 


machinery and operating technique, the U. S. Forest Service is establishing 

a special research laboratory with headquarters at Spokane, Wash. It is to 
be called the U. S. Forest Service Equipment Laboratory. In January an advisory 
committee will meet at Spokane, Wash., to draw up for the Laboratory a program 
of the most urgent research work in its field. The purpose is to organize more 
systematically the experimentations relating to machinery and methods for fire 
fighting, tree planting, trail building, and other Forest Service field activities, and 
to provide the men engaged in such work with a central shop and laboratory, fully 
equipped with modern tools and instruments, where the collective services of 
technicians in various fields will be available. Regional Forester Evan W. Kelley, 
Region 1, will have general supervision of the Laboratory. 

A Forest Service shop at Spokane, already well equipped with tools and sup- 
plies, ‘provides a nucleus around which the present project may be expanded. 
Although this equipment work will head up at Spokane, research activities will 
extend throughout the field and will include specialized projects in other national 
forest regions. 


: | \O BRING together its technical resources for the improvement of forest work 


A DEFENSE OF PRIVATE FOREST OWNERSHIP 
By AUSTIN CARY 


In his “Letter to the President,” published in the November issue of the JOURNAL, Dr. 
Cary made clear his dissent from many of the conclusions of the Copeland Report 
and his vigorous skepticism regarding the need for urging rapidly forward a federal 
acquisition program based in major part on the premise that private ownership has 
largely failed in meeting national requirements and offers little more promise for the 
future. The following paper returns to the theme and searchingly inquires into the 
trends, purposes, and implications of the present federal policies and the bases on 
which they rest. The forest industries, the paper concludes, should gird themselves for a 
struggle against federal interference aimed at domination in the name of social control. 


carried a contribution by the writ- 

er on the same general subject. 
Carrying it further, a train of events 
reaching back some years will first be 
recounted. From time to time in years 
past, commissions of one and another 
origin have appeared, charged with the 
task of studying the forest industries, 
forest practice, and forest policy for the 
country; the latest of these, denominated 
the “Timber Conservation Board,” was 
appointed by President Hoover in 1930. 
It was composed of prominent and repre- 
sentative citizens. To this Board the 
Forest Service on demand supplied factual 
information in its possession, but as for 
the formulation of broad, forward-looking 
policies by the Board, it strenuously and 
successfully resisted any such expression. 

Next came the procurement of a con- 
gressional resolution to which the Forest 
Service might tie its own statement in 
this field; the 1700 page report of 1933 
resulted. Anticipation of a national ad- 
ministration especially favorable to con- 
servation at large cheered this project on. 
That anticipation was abundantly real- 
ized; a university radical and a corn belt 
farm journalist stood sponsor for the 
work when it was done. 

Some important features of this report 
were treated in the preceding article. 
Figures to distraction, overdrawn pic- 
tures, the facile conclusions and extreme 
views of specialized men, all their lives 
on the public payroll and thereby pro- 
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tected from the rigors and discipline of 
the common life, are characteristic of it. 
The policies therein formulated, much 
the same men, acting as a ‘branch of a 
“National Resources Board,” framed up 
later into a program. Today the ideas 
thus formulated, in the original form and 
through every means of dissemination 
available, are flooding the country. 

What are the features of this program? 
Vast acquisition of forest land by the 
national government first. Probably we 
in this country, in our eager expansion, 
did go too far in letting out from public 
ownership so much land of this descrip- 
tion. Some keen industrialists thought 
so at the time, and foresters uniformly 
though in different degrees have favored 
the reacquisition of some of it—that, 
however, guided by considerations of le- 
gality, timeliness, economy, and justice 
to the private interests concerned. Pri- 
vate interests—what are those? Pri- 
marily the membership at large of a great 
and valuable industry and in an especial 
way those men, within and outside it, 
who as a matter of private enterprise are 
growing timber. For many years the 
Forest Service carried among its major 
purposes the stimulation and encourage- 
ment of activity along this line. 

But how is this program being carried 
out today? MHaste certainly characterizes 
it, and to the minds of the men behind 
this production, some extravagance and 
a high degree of ruthlessness as well. 
Specific illustrations will best convey the 
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ea. Take a small instance in the Lake 
ates first. 
At Milwaukee, Wisconsin, is a firm of 
ung foresters who some years ago had 
®@ rare courage and discernment to 
ter on timber operation and_ timber 
owing as a business. They started 
1all but through shrewdness and strict 
ention to business built-up; they gained 
edit with the banks; other men, gaining 
nfidence, associated with them. But 
mething over a year ago government 
ents swooped down and bought the 
act they were aiming at next, so dis- 
uraging them that they have contem- 
ated going out of business. 
Forest experiment stations, long pets 
the government, have been equipped 
th tracts of land in what seems to on- 
okers extravagant fashion. 
This has been acknowledged—that some 
ad has been bought that the organization 
ally did not want or think suitable for 
; purposes, under local and _ political 
essure of course. 
The case of Maine, treated up to a 
rtain point in the preceding paper, may 
. carried further. Maine people have 
ways thought they understood their 
90ds and knew how to make them serv- 
sable; further than that, they have had 
perience of waves of industrial adver- 
y, stood up to them manfully and until 
thin the most recent years expected 
ways to do so. But the news of what 
as doing elsewhere seeped in; insinuat- 
x letters appeared on the scene; pol- 
cs saw an opportunity to serve its turn; 
on the clink of big money was heard, 
sound almost overpowering to men hard 
essed, even though it might be tem- 
wrarily; finally, at a second session of 
e state legislature a measure of consent 
tisfactory to the agents of the govern- 
ent went over. 
What are the motives and purposes of 
ese agents, one may inquire? Desire 
take a hand in other people’s business 
clearly one; that has long been man- 
sst. Just lately others of more far- 
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reaching character perhaps. These to the 
extent that we are informed seem neither 
applicable nor welcome to us, and they 
are indicated in such diffuse and variable 
terms that the question forces itself if the 
real purposes entertained are frankly 
stated. Meanwhile the people of Maine 
have never yet passed on this measure, 
and numerous thoughtful men who have 
been opposed to it throughout retain mis- 
giving and resentment. 

But the field illustrating procedure most 
forcibly and on the largest scale lies in 
the South. There lies an empire charac- 
terized for one thing by timber-growing 
possibilities not equalled elsewhere in the 
whole world. Backward in some ways, 
relatively weak in organization and finan- 
cial strength, only within about 15 years 
have the southern people begun to wake 
up to the value of what in this form they 
are possessed of. Somewhat later -still 
the Forest Service as an organization 
woke up to the same thing, and just of 
late, their pockets lined with taxpayer’s 
money “allocated” for acquisition pur- 
poses, its agents swarmed into that field. 
The sequences one representative local man 
has termed piracy. The sale of a birth- 
right for a mess of pottage, to a buyer 
under previous obligation to be wise and 
considerate, is an alternative character- 
ization. Here are features of what in 
these last months has gone forward— 
areas of rather low producing power, not 
attracting private attention and care but 
capable if looked after of producing their 
bit passed by for the most part, while 
tracts of superior type were avidly sought 
after on which private owners in numer- 
ous cases had done much in the way of 
starting new crops; men who had sin- 
cerely and hopefully started out in the 
timber growing line but later got into 
difficulties bought out when the extension 
of a little credit likely would have saved 
ihem; no thought apparently given to the 
idea of buttressing sound established con- 
cerns with timber publicly owned, but the 
intention on the other hand of obtaining 
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mastery in specific situations; high social 
aims professed as a guide in all this, 
meaning apparently as a matter of plain 
fact that large bodies of citizens are to 
be made dependent on government, that 
efficiency and economy in timber grow- 
ing are subordinated to the promised 
comfort and security of this class, that 
private industry with the personnel rely- 
ing on it must take chances with competi- 
tion arising from this source, and that 
the United States treasury will be looked 
to to make up any deficits. These policies 
and measures, it will be admitted here, 
have their favorable aspects to which, 
presented in open conference or fair de- 
bate, clear-thinking and right-minded men 
would give weight. Questions do, how- 
ever, arise, of degree and of ultimate 
aim and effect, while on the other hand 
the fact remains that they have been 
sprung on a particularly vulnerable sec- 
tion and that all available means have 
been employed to hasten their execution. 

A brief statement, as the present one 
must be, will do well if it merely opens 
up its subject. Numerous other features 
of the situation could be treated at length, 
but insights into a few specific but sig- 
nificant ones must suffice here. Take for 
instance this doctrine that has often eman- 
ated from high quarters—that a people 
is under obligation to keep all its land 
highly productive. Plain men know bet- 
ter than that, know that carried to ex- 
tremes the doctrine means servitude to 
the soil and that men can bankrupt and 
wear themselves out at it. 

Sustained yield is another such idea, 
valuable in its place and to an extent 
indeed, but destructive when carried be- 
yond just limits. Just lately, as near as 
the ponderous statements can be _inter- 
preted, the paper industry of this coun- 
try has been told by government depart- 
ments that it is entitled to the considera- 
tion customarily accorded to industry 
only when and to the extent that its units 
are in direct possession of timber and 
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land sufficient to provide a permans 
supply. What sense can anybody fi 
in that in the case of territories, as so: 
are, bulging with timber, and who gu 
antees the continued solvency of ent 
prises so loaded? 

Only within a very few years have 
agricultural authorities at large come 
attribute any particular importance 
timber and timber growing as a part 
what they now call the “economics 
land use” in this country. Would it 
surprising therefore if they got thi 
something less than straight in their 
cial policies and pronouncements? 1 
Secretary in his last report, for instar 
recommended a vast forest planting p 
gram and other measures of timber p 
duction, setting no stint or limit, stat 
in fact that no possible danger was 
volved in this course; that idea too 
chief of the Forest Service has frequer 
reiterated. Bearing on this, two ideas r 
be brought to the front—first, the | 
that last year an industry long under 
tutelage of the department, that of h 
raising namely, slaughtered and th 
into the Mississippi River millions 
units of its product, recompensed th 
for from the public treasury; second 
least one forest region in the Un 
States can be named in which a sim 
state of affairs promises to work oul 
course of no great length of time if 
announced policies of the department 
followed. What then will become of 
men who, in large measure stimulate¢ 
public agents, have hopefully and 
ciently gone into the business of rai 
timber? Hardly likely that the gov 
ment can compensate so many. Re 
to relief rolls is suggested by what 
have lately heard. If that takes pl 
who will be responsible? 

Another word to the same authori 
A late statement by Secretary Wal 
recounting the impressions gained i 
trip among them, commends the mem 
of the Forest Service for their zeal, 
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that everywhere they “think first, last 
| all the time about the public inter- 
as contrasted with the regional o 
vate interest.” Why the clear cut dis 
tion drawn? What is this “publi 
rest” set up as the commanding thing, 
it from localities and persons? The 
try is made up of regions and of 
ple, is it not? If the welfare of indi- 
ual men and women is not the true 
| actual aim of government great num- 
s of those natural objects that are 
monly so classified would like to know 
at is. 

is a matter of fact and fairness it will 
said at once that it is easy to believe 
t the Secretary did justice neither to 
iself nor the men of whom he spoke 
making that statement. No man should 
indicted for a phrase, and the Forest 
vice on its part has a long record of 
al service behind it. Of its member- 
» this, it is believed, can be truly said 
hat while they may not be wise enough 
realize always the final consequences 
their acts and the policies they are 
to work out, while too they may occa- 
1ally need reminder of the early ideals 
their profession, the rank and file will 
found, on fair test and as men go, to 
sound and serviceable spirited. 

losing this—diatribe it will surely be 
led by some—a few words will be di- 
ied to the membership of the forest 
ustries. They come from one who has 
ciated much with them, who attributes 
them no saintliness indeed, but never- 
less has found them for the most part 
mal and forthright. Thousands of 
imunities are dependent on the eco- 
nic soundness and efficient execution 
their plans. The service they render 
the public at large is enormous—its 
petuation in fact is the foremost rea- 
for the maintenance of forest. This 
sr ground for insight and appreciation 
; ‘be mentioned also—the fact that the 


967 


writer of these lines has served as counsel 
with a good many as they started new 
enterprises or built over old ones into 
the pattern called for by new times and 
conditions. 

For decades past these men have been 


the target of animadversion, by senti- 


mentalists, by the misinformed, by rad- 
icals, by those who make a business of 
calamity howling. Just lately, moreover, 
all that has taken on new intensity. The 
cry of “devastation” has been renewed in 
exaggerated form; threat of government 
competition has appeared; “social con- 
trol,” meaning apparently interference by 
men responsible neither to law, courts nor 
local interest, has been persistently men- 
tioned; finally the idea lately emerged 
from governmental circles that forest in- 
dustry at large should be taken over and 
run by government. 

Such enormous calamity as would be 
involved in the adoption of that last sug- 
gestion is unthinkable really; no more 
than others perhaps are the members of 
the forest industries under obligation to 
combat it; still, it might serve a good 
purpose if they would run the suggestion 
down. For the rest courage, sincerity 
and a degree of forthrightness are recom- 
mended, that supported by reflection on 
the power of a just cause manfully urged. 


‘Finally, as respects participation in the 


broad movement for forest conservation 
in this country, a movement which all 
will admit is worth while, nothing better 
suggests itself than to repeat what was 
written almost 20 years ago—‘I say 
with entire confidence that while many 
will be indifferent and some will watch 
merely to profit for themselves, still hun- 
dreds of right-minded, clear-thinking, 
trustworthy men connected with forest in- 
dustry will be ready with their influence, 
and their judgment too, to cooperate with 
measures that appeal to them as sound, 
timely and well planned.” 


SOME ASPECTS OF THE PROPOSED PUBLIC MONOPOLY 
OF FORESTRY 


By A. E. WACKERMAN 


Forester, Southern 


O forester familiar with southern 
N forest conditions is alarmed over 

the Nation’s present and future 
timber supplies in the South. The early 
end of southern forests often has been 
predicted in the past, and foresters them- 
selves, overlooking the rapid reproduc- 
tion and growth of southern forests, were 
fearful for the future. That southern 
forests now contain a large amount of 
merchantable timber, both pine and hard- 
wood, is a matter of fact. That they 
will continuously supply forest products 
to the Nation in large quantities is no 
longer seriously doubted. ‘The results of 
the Forest Survey of the South now under 
way should reveal the truth about south- 
ern timber supplies. It is generally ex- 
pected that the Survey will find that more 
timber is on hand and growing than the 
Copeland Report guesses indicate. 


Nevertheless the U. S. Forest Service 


has already acquired large areas of for- 
est land in the southern states for Na- 


Pine Association 


tional Forests, and recommends still mo 
large-scale purchases. Table 1 gives 1] 
area in each of the southern states recor 
mended for publicly-owned forests. 

For the Nation as a whole the Fore 
Service recommendations for public fo 
est ownership are as follows. 

Per cent of fore 


area proposed | 
Forest Service f 


Region public ownershi, 
NewlEncland 2 22 
Middle Atlanti pee Bs. 55 
Lakewrt= ee eae 715 
Centrali@. eke Yee 51 
Soutien eee 40 
Pacific? Coast 84 
North Rocky Mountain. 99 
Seuth Rocky Mountain 33 97 

Total for eastern regions__ 45 

Total for western regions__ 92 

Total for all regions. 6214 


It appears from these recommendatio: 
that the Forest Service hopes to monop 
lize timber growing even in the Sout 
where industrial forestry is practicab 
and only equitable taxation, sound fore 


TABLE 1 


AREA RECOMMENDED BY THE U. S. FOREST SERVICE FOR PUBLIC. FORESTS 


—  S— 


Per cent of tol 
forest area reco 
mended for pub 


Federal State and local Total forests. 
(Acres) (Acres) (Acres) 
Alabama > = 6,261,000 2,613,709 8,874,709 43 
Arkansas eS 9,806,071 3,250,816 13,056,887 54 
Florida tre: SS eh 1,809,101 4,695,481 6,504,582 33 
Georgia ae 7,381,476 1,198,377 8,579,853 31 
Louisiana ae nee 4,273,738 820,080 5,093,818 33 
Mississippips es 8,517,000 2,120,500 10,637,500 67 
North Carolina... 7,413,543 998,189 8,411,732 39 
Oklahomaweeeee 1,227,539 629,323 1,856,862 27 
South Carolina. 5,151,617 1,749,162 6,900,779 48 
Texas ee eine # 1,810,000 873,565 2,683,565 21 
Virginia 42 1,840,156 2,140,251 3,980,407 27 
‘Lota’ 2 eee 59,491,241 21,089,453 76,580,694 40 
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PUBLIC MONOPOLY OF FORESTRY 


credits, and greater public participation 
in fire protection are needed to establish 
commercial timber growing on a perma- 
nent foundation. With little or no expen- 
ditures of public money, forest manage- 
ment on a large scale can be brought 
about by giving the lumber and _ other 
forest industries these public aids, to 
which they are entitled. 

It is an exceedingly ambitious program 
that calls for public forest ownership in 
fee simple of 6214 per cent of the com- 
mercial forest area of the Nation. Not 
only is it ambitious for one department 
of the government or a bureau to desire 
control over such a tremendous national 
asset, but should such control be con- 
summated a dangerous political and 
socialistic situation would be created, as 
has been explained by others in recent 
JOURNAL articles on the New Deal public 
forest program and therefore does not 
need further elaboration here. 

If there were no other solution to the 
problem of permanent timber growing 
there could be no argument against a 
public monopoly. Insofar as the South 
is concerned, however, it is true, and is 
generally known to be true, that public 
ownership is not necessary to accom- 
plish forest management except in certain 
old cut-over long-leaf pine areas and in 
the sub-marginal areas. The other forest 
regions of the East, North, and West may 
require public ownership if timber is to 
be grown, but it seems very unlikely that 
it is necessary to the extent recommended. 

Aside from the serious political and 
economic consequences that monopolistic 
public forestry would breed, such a pro- 
gram is a challenge to the profession of 
forestry itself. 

If forestry is to remain a profession on 
a par with other recognized professions, 
the open door of opportunity for for- 
esters must be maintained. Public for- 
estry of various kinds must, of course, be 
developed reasonably, but at the same 
time the many different phases of private 


969 


forestry must be promoted and encour- 
aged. 

If forestry is to be monopolized as a 
public function through public ownership 
of practically all the forest land outside 
of farms, foresters will be dependent 
upon the public for employment, and 
those few who would dictate the federal 
forest policy and practices would domi- 
nate, undoubtedly, not only federal but 
state and private forestry as well. The 
forestry profession would soon fall into 
a rut and in many respects become like 
the military profession, probably with a 
U. S. Forest Academy for the education 
and training of foresters for public em- 
ploy. The profession of forestry should 
not permit itself to be sold or maneu- 
vered into bureaucratic captivity and po- 
litical domination which could easily be 
the result of a federal and state monopoly 
of timberland ownership. 

It is of vital interest to individual for- 
esters for the profession and the public 
to foster and encourage industrial for- 
estry, because of the opportunity it holds 
for foresters to assume leadership and, if 
they have the ability, to acquire and own 
forests and forest products companies. 
The South is a fertile field for foresters 
who can demonstrate business and execu- 
tive acumen as well as technical ability. 

With an industry such as the southern 
pine industry not only willing but anx- 
ious to practice as much forestry as the 
economic environment permits, the most 
helpful, most economical, and most 
healthy progress that can be made would 
be for public and private forestry to go 
forward hand in hand, with industry 
given the opportunity to manage the 
most productive areas and the public 
managing those areas unattractive to pri- 
vate ownership. Thus, through the com- 
bined efforts of the public and the in- 
dustry, the problem of forest manage- 
ment for sustained yield could be solved 
on a wide front. 

Foresters so inclined would then have a 
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still greater opportunity to demonstrate 
their ability in the business world and 
practice forestry on its industrial merits. 
By maintaining and creating opportunities 
for private forestry our profession can 
continue to be vigorous, virile, and well- 
balanced. Ours need not be a sheltered 
profession. Foresters should have the op- 
portunity, along varied lines of work, 
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both public and private, to develop’ indi- 
viduality and initiative to the extent of 
their individual abilities. Foresters can 
share both in the financial profits of for- 
estry and in the personal satisfaction that 
individual accomplishment generates if 
the South and other regions of oppor- 
tunity for private forestry are kept free 
for industrial forest management. 


RRS 


WituraMs CoLLece Gives GOVERNMENT 1,500 AcRE EXPERIMENTAL FOREST 


1,500-ACRE tract of land in northwestern Massachusetts has been donated to 
A the federal government by Williams College, to be known as the Lawrence 
Hopkins Memorial Experimental Forest. It will be administered by the 
Forest Service as a branch of its Northeast Forest Experiment Station. In accept- 
ing the gift, Secretary Wallace wrote to President Tyler Dennett of Williams 
College: 


“Studies on the area will fill an important gap in our program of forest re- 
search in the Northeast and should be of value in providing a sound technical 
basis for management and restoration of woodlands and abandoned farm lands 
over much of New England, whether in private or public ownership.” 


The Hopkins Forest is just outside Williamstown in the extreme northwest cor- 
ner of Massachusetts, adjoining Vermont and New York on its northern and west- 
ern boundaries. The tract is typical of the abandoned farm land in the region. 
The principal growth on about 1,000 acres is northern hardwoods. The remainder, 
500 acres, is old hayfields. 


The contemplated investigations concern problems relating to the establishment, 
growth, management, and protection of forests, plus the promotion, development, 
and production of desirable forms of wild life. The forest will also serve as a 
field laboratory for Williams College, providing an opportunity for honor students 
to carry on special work in forest botany and allied subjects. The College has 
made available to the Forest Service for experimental use its own laboratory facili- 
ties, library, and greenhouses. Work is expected to commence upon this Experi- 
mental Forest this winter. 


TWO CENTURIES OF AFFORESTATION AND SHELTERBELT 
PLANTING ON THE RUSSIAN STEPPES 


By N. T. MIROV! 


California Forest and Range Experiment Station 


in semi-desert areas, such as that 

involved in the shelterbelt project 
which the Forest Service has under way 
in the midwestern states, is something 
previously unknown in this country. In 
Russia, however, prairie planting has 
been carried on for nearly 230 years, and 
for the last 90 years with a real approach 
to systematic method. Not only are the 
Russian projects comparable in scale, but 
the steppe region of southern Russia, 
where they have been instituted, is if 
anything less promising than the drought- 
ridden strip that is designated for such 
planting in this country. A review of the 
general meteorological and soil condi- 
tions of the steppes will make this clear. 

The climate of the southern part of 
Russia is characterized by hot and dry 
summers, severe winters, and very short 
springs. Temperature fluctuations are 
great. For the city of Samara mean 
monthly temperatures vary as much as 
63°F. (7.7°F. mean temperature for Jan- 
uary and 70.7°F. for July). 

The annual precipitation of 300 to 400 
mm (12-15 inches) occurs chiefly as 
cloud-bursts during the summer months. 
Most of this precipitation runs off and 
the amount that is absorbed by the soil 
is small. Relative humidity during sum- 
mer is 50 to 65 per cent, dropping occa- 
sionally to 10 or 12 per cent under the 
influence of desiccating winds. 

The soils are of the Chernozem (black 
soil) type, developed on the loess. In the 
northern part of the region the soils are 
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more or less leached, or podsolized (gray . 


forest soils). Under the forests planted 
on virgin prairies, the Chernozem de- 
cidedly changes its character in 20 to 
30 years. In the southern and southwest- 
ern parts of the steppes chernozem is 
replaced by chestnut (brown) soil type 
developed either on loess or on red clays. 
The ground water of the steppes contains 
a considerable quantity of sulphates, with 
sodium sulphate predominating. Chlo- 
rides and sodium carbonate occur in 
places. 

The vegetation of chernozem steppes is 
mostly herbaceous. It is characterized 
by resistance to drought and, to a cer- 
tain degree, to alkalinity. Dominant are 
biennial and perennial plants that com- 
plete their development and fruiting be- 
fore the summer drought sets in. The 
main vegetation consists of Festuca, 
Stipa and Koeleria, with an admixture of 
Salvia and Onobrychis; but at the end 
of the summer Stipa capillata is the most 
abundant. In the southeastern part of 
the region, Artemisia, Kochia, and Pyre- 
thrum are predominant. In the northern 
part of the steppes, forest growth is con- 
fined to the elevated locations and along 
the river banks. This is composed of 
oak, ash, elm (Ulmus campestris), lin- 
den, and aspen, with an understory of 
Rhamnus, Prunus, Viburnum, Euonmus, 
Corylus, etc. In the southeastern part of 
the region trees are found only in the 
ravines, where oak, maple, elderberry, 
and hawthorn occur. 

The fact that forests do not grow in 
the steppe zone is not due to lack of 
precipitation. The northern regions of 


1In the preparation of this paper the author has made especial use of Prof. N. N. Stepanov’s 
“Forest Planting in the Steppes,” published by the Leningrad Institute of Forestry, Moscow (2nd 


ed., 1927). 
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Russia, with 300 to 400 mm of rainfall, 
are covered with forests. It is rather its 
distribution and also the precipitation- 
evaporation ratio that determine the con- 
dition of forest growth. Vyssotsky 
found that in the regions of broadleaf 
forests this ratio is one to one. Where 
the ratio is one to two, distribution of 
forests is limited to the ravines. The 
ratio one to three found in the prairies 
precludes the natural existence of forests. 

A first attempt to plant forests in the 
steppes was made in 1696, when acorns 
were sown near the sea of Asov. From 
that date until 1843 many thousand acres 
were planted to trees. Some of the 
plantations of the period of 1817-1858, 
which have been taken into the govern- 
ment forests, still exist. The early plant- 
ings were made without much system or 
silvicultural thought. 

In 1843 the famous “Great Anadole 
Experimental Forest” was established in 
the southern part of the steppes, and this 
marked the start of a more or less sys- 
tematic afforestation. As a rule the soil 
was cultivated for two years previous to 
the tree planting. The planting material 
was five- to six-year-old ash, maple, and 
elm transplants about four feet high. 
Weeding was continued for at least 11 
years, at which period the forest canopy 
was formed. During the first 23 years 
only about 150 hectares of forest were 
established. The methods used were 
horticultural rather than silvicultural, and 
fine stands were obtained in some in- 
stances; but most of. these plantations 
succumbed to insect attack. 

The period from 1866 to 1877 was 
marked by the introduction of oak mixed 
with ash and elm. In order to prevent 
the harmful effect of weeds on the oak 
seedlings, understory species were intro- 
duced. The idea was to grow oak seed- 
lings under the shade of these secondary 
species, but in most cases the oak was 
choked by the shrubs. At that time much 
hope was placed on imported black locust 
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(Robinia pseudacacia). Its luxuriant 
growth during the first years and the low 
cost of planting seemed to solve the prob- 
lem of prairie afforestation. But at five 
to seven years of age locust plantations 
began to dry out. Only those survived 
which had been planted on sandy soils. 
The crowns of locust are not dense 
enough to control the desiccating effect of 
herbaceous vegetation. The chief aim of 
that period was to reduce the cost of 
planting.  Silvicultural problems were 
neglected and most of the plantations 
were unsuccessful. 

The further development of steppe af- 
forestation was concentrated in the River 
Don region, where the so-called “Don 
type” of planting was developed. Essen- 
tially it consisted of mixed plantings in 
the following scheme: 

Maple—2 elms—ash—2 elms—oak—2 
elms—maple—and so on. Four or five 
years after planting, the oaks were found 
to be suppressed by the associated species 
and had to be liberated. This method, 
with its predominance of elm, looked so 
successful at the beginning and was so 
cheap that the Forest Department recom- 
mended it with a slight modification as 
a standard. Oak, maple, and ash were 
designated as primary species, and elm 
as a nursing tree. The orly difference 
between this compulsory “normal type” 
and the “Don type” was that one elm 
was planted in place of the two. Soon 
the plantations of both types started to 
die out. The failure was attributed to 
an excessive density of planting and to 
the fact that oak was planted at the same 
time with elms. Elms killed not only 
the oak but the maple and ash as well. 
The plantations where elms were intro- 
duced three years after the planting of 
the principal species were more success- 
ful. 

An afforestation program based on the 
“normal types” was conducted on a large 
scale. In some instances the local for- 
esters had not sufficient elm in the 
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nurseries and substituted for it any of 
sundry species. It was soon noticed that 
Caragana was far superior to the stand- 
ard elm as a_nursing species for oak 
seedlings. Early development of the 
foliage in the spring controlled weeds, 
and early leaf fall permitted late de- 
velopment of oak seedlings. This purely 
accidental discovery resulted in the in- 
troduction of shrubs into prairie plant- 
ing. In 1893 Vyssotsky gave a silvicul- 
tural justification for this introduction. 
Since that time the species have been 
more carefully selected, and oak stands 
favored. 

The foregoing is concerned with efforts 
to establish extensive forest stands in the 
prairie region. It was expected that the 
planted forests would provide lumber for 
the local population. It was also hoped 
that the extensive plantings would modify 
the dry climate of the steppes of south- 
ern Russia. The former idea did not 
materialize and the latter is still in a 
controversial state. It seems that at pres- 
ent the Russian scientists are divided into 
two groups. One group claims that the 
amelioration of climate by planted for- 
ests is entirely feasible, while the other 
group insists that since the climate of 
Southern Russia is governed by the baric 
regimen of Central Asia, it is beyond hu- 
man power to change the same. Both 
opinions have their able supporters, but 
the final decision has not yet been 
reached. 

It seems that one thing has been agreed 
upon, namely, that shelterbelt planting, 
rather than mass afforestation of large 
areas, is of prime importance in the future 
afforestation of the steppes. Shelterbelt 
planting in the Russian steppes also has 
its long history. It started in the Crown 
estates in 1872. At that time two- or 
three-year-old ash and locust seedlings 
were chiefly used. Out of 120 hectares 
originally planted only 18 hectares 
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reached 20 years of age. The failure in 
most cases was due to a lack of care, to 
uncontrolled grazing, and also because 
the belts* were mostly located in low 
places where the soil was primarily 
alkaline. 

In 1885 the above mentioned “Don 
type” of planting was adopted for shelter- 
belts. The strips were 400 to 500 meters 
(20 to 25 chains) wide and up to 25 
kilometers (15.5 miles) long. These were 
located on the steppe uplands. During 
the first four years of that period about 
220 hectares (5500 acres) of such belts 
were planted. The excessive introduction 
of elms was proved to be harmful for 
this shelterbelt planting and was soon 
abandoned. 

In 1891 a severe drought occurred in 
southern Russia. As a consequence, ex- 
tensive research was inagurated in order 
to find its causes, and to protect agricul- 
tural lands against future disaster. Shelter- 
belt planting was considered a major 
measure. The Revolution somewhat re- 
tarded the development of shelterbelts in 
the steppes; many plantations were badly 
culled, some were completely destroyed. 
In recent years, however, shelterbelt plant- 
ing has been resumed on a large scale. 
At present it is practiced chiefly for the 
protection of agricultural fields against 
the harmful effect of drought. 

Russian foresters appear to have full 
confidence in the feasibility of tree plant- 
ing in the steppe zone. Careful con- 
sideration of soil conditions, careful 
nursery practice, and even more careful 
selection of the species are of prime im- 
portance. When prairie plantations, be 
they forest or shelterbelt, were “silvi- 
culturally balanced” and well protected, 
they grew well and survived in the time 
of severe droughts. On the contrary, 
where cheapness of planting rather than 
silvicultural considerations prevailed, the 
result was a complete failure. 


THE STATISTICAL METHOD IN FOREST RESEARCH* 


By S. R. GEVORKIANTZ 


Lake States Forest Experiment Station 


HE labors -of many far-seeing 

| scientists have provided us with a 

system of mathematical conceptions 
applicable to observational data; this 
system is called the statistical method 
and has paved the way for progress to- 
ward more positive knowledge of many 
physical, biological, economic, and social 
laws and relationships. 

We shall always live in an empirical 
world. Can our knowledge progress 
without sound empirical methods? As 
Lord Kelvin said: “When you can mea- 
sure what you are speaking about and 
express it in numbers, you know some- 
thing about it, but when you cannot 
measure it, when you cannot express it 
in numbers, your knowledge is of a mea- 
ger and unsatisfactory kind.” 


In forest research, numerical facts or 
observations are subject to variations, the 
effects of which cannot always be iso- 
lated, and as a result, careful procedure 
and sound methodology are needed to 
interpret the natural facts. Both induc- 
tive and deductive methods are used in 
the statistical analysis of data. On the 
basis of this analysis a hypothesis is con- 
ceived, and later this hypothesis is veri- 
fied by the available statistics. It stands 
to reason, therefore, that in order to use 
the statistical method properly, one must 
think logically. 

The observation is frequently made 
that anything can be proved by statistics, 
or in other words, that “figures don’t lie, 
but liars figure.” 
proper use of the statistical method leads 
to strange and bizarre conclusions, just 
as half truths are worse than no truths 


It is true that the im- ° 


at all. However, the correct use of the 
statistical method points only in one di- 
rection—toward the truth. If “the un- 
scrupulous fool, the unwary, and the in- 
nocent fool themselves,” as Whipple . ob- 
served, it is not the fault of the statisti- 
cal method. 


The statistical method is not a mere 
manipulation of figures. It does not con- 
tradict logic, experience, and so-called 
common sense. It aids all of these facul- 
ties. 


Wuy po weE NEED SaTATISTICAL METHOD 
IN Forest RESEARCH ? 


Forest research is gradually outgrow- 
ing the unreplicated trial and error meth- 
ods. Its future lies in long term inten- 
sive experimentation. Every forester now 
realizes that one permanent sample plot 
set up somewhere in the wilderness will 
not solve all the perplexing problems of 
forest research. Our present knowledge 
points unmistakably to the need of many 
plots or trials, well replicated, if our 
results are to be reliable. 

Perhaps the greatest contribution that 
the statistical method has made to forest 
research is the explanation of the need 
for proper sampling, a fundamental of 
all research the importance of which can 
never be overestimated. Unbiased experi- 


ments, well replicated in regard to basic 


factors which control the applicability 
of the experimental findings, are the al- 
pha and omega of proper research. Sta- 
tistical analysis and the arrangement of 
experiments go hand in hand. No mathe- 
matical treatment will correct the wrongs 


Delivered at the Michigan Academy of Science, Arts, and Letters, March 8, 1935. 
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of ihe faulty technique. The most it can 
do is to point out the errors and label 
the results in accordance with their ac- 
tual worth. 

The second big contribution of the 
statistical method has been in the study 
of the variability and reliability of nu- 
merical facts. Statistics have taught us 
that the range of variability of observa- 
tions is the result of a multiplicity of 
causes, and that this range may be great- 
ly reduced by a manifold classification 
of facts. The various techniques devised 
to test the significance of scientific ob- 
servations have aided us not only in ar- 
ranging to secure observations in the best 
and most impartial way, but also in de- 
termining whether or not the contrasted 
sets of statistics belong to the same uni- 
verse, that is, whether the variance be- 
tween and within the sets, representing 
the conditions to be compared, is the 
same or significantly different. When 
natural variability is sampled correctly, 
it is easy to obtain reliable results and 
good measures of applicability. 

A third (but by no means the last) 
big contribution that the statistical meth- 
od has made to forest research is the 
interpretation of numerous associations 
between or among series of groups of 
data. If all natural phenomena belong 
to a network of cause and effect relation- 
ships, then it is imperative that the cir- 
cumstances which precede the event must 


be brought out, studied, and correlated. 


Many problems in forest research require 
the knowledge of correlation between 
many measurable factors, since the 
knowledge of cause and effect relation- 
ships throws considerable light on the 
nature and behavior of the factors them- 
selves. 


PLANNING IN THE SOLUTION OF 
PRACTICAL PROBLEMS 


It may be helpful at this time to pre- 
sent concrete examples to illustrate the 
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sort of points that have to be considered 
in the application of the statistical meth- 
od to practical problems. 

The Lake States Forest Experiment Sta- 
tion is now engaged in the survey of the 
forest resources of the Region. In this 
survey it is necessary to determine the 
area of each type of forest cover and 
volume of timber by species in the total 
territory covered by the survey. 

Parallel lines are run at definite inter- 
vals across the area to be surveyed, and 
small plots are laid out at certain dis- 
tances along each line. On these plots a 
complete census is taken of all informa- 
tion desired. The estimated proportion 
of land occupied by any given forest 
type or condition is obtained, as the law 
of probability prescribes, by taking the 
ratio of the number of plots used in the 
surveyed unit. Sampling here is essen- 
tially an unbiased representation of the 
universe, and the statistics are obtained 
in such a way that each observation has 
an equal and independent chance of be- 
ing included. Here the statistical method 
evolves a technique which makes it pos- 
sible to obtain the desired information 
with the least expenditure of time and 
funds. A complete forest census involv- 
ing a 100 per cent survey is financially 
impossible and not practical, while a par- 
tial survey such as described accom- 
plishes the purpose very conveniently. 
Should the various cover types occur over 
the surveyed area in a thoroughly mixed 
fashion, resembling a sack of mixed nuts, 
then the forest survey would resolve to a 
problem of random selection. 

Should the types, on the other hand, be 
distributed in a stratified fashion or oc- 
cur in groups, resembling a sack of as- 
sorted. nuts, where different kinds of nuts 
are arranged in layers or groups, then 
the forest survey would become a prob- 
lem of representative selection. In this 
case, by subdividing the total area into 
more or less homogeneous parts and 
sampling each part separately, the sur- 
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vey would obtain statistics which, when 
combined, would apply to the entire area 
with a greater precision than in the case 
of random selection. 

This raises the question as to what is 
the degree of reliability of estimates of 
area and volume. For the past two 
years, the Lake States Forest Experiment 
Station has been studying this important 
question. The results of the investigation 
have shown that the actual arrangement 
of cover types resembles the sack of as- 
sorted nuts after it has been shaken up 
so that the strict homogeneity of the dif- 
ferent strata is lost, but the group-wise 
or stratified arrangement still generally 
exists. 


The practical value of statistical analy- 
sis here lies in the fact that, as soon as 
the degree of heterogeneity of the types 
is determined, it is possible to decide how 
closely lines and plots must be spaced 
to obtain any desired degree of accuracy 
in the result. In one particular case, 
analysis of data from an intensive timber 
survey on a National Forest pointed to 
the conclusion that the number of lines, 
and consequently the amount of field 
work, could be practically cut in half 
with no appreciable loss of dependability 
in the final estimate. 


It has been found that the reliability 
of actual extensive surveys depends not 
only upon the number of plots used, but 
also upon the degree of heterogeneity of 
the area from which the samples are 
drawn. 


Aside from forest surveys there are 
other problems which require a thorough 
knowledge of sampling technique. For- 
est research workers are continually en- 
gaged in the collection and analysis of 
data pertaining to the success of planta- 
tions. As they have grown to realize in- 
creasingly the great complexity of the 
conditions, they have more and more 
adopted modern statistical methods of 
analysis. In this connection, the Analy- 
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sis of Variance introduced by Dr. R. A. 
Fisher of the Rothamsted Experimental 
Station should be widely applied. One 
of the main advantages in this method 
lies in the fact that it helps to clarify 
the correct arrangement of field experi- 
ments and also to evaluate the signifi- 
cance of differences attributable to ex- 
perimental treatment. 

The Experiment Station, in one of its 
planting tests of Norway pine on the 
Huron National Forest, has used this 
method. The survival percentages are 
sampled in four different localities, 
known as the Sand Lake, Mack Lake, 
Gordon Creek, and White Pine blocks. 
Twelve stations or plots have been es- 
tablished within each block. Each sta- 
tion contains 25 seedlings of 2-1 stock 
and 25 seedlings of 2-0 stock in alter- 
nating rows. The arrangement of this 
experiment is such that seedlings of 
each of the two sizes of stock occur in 
every block and in every station. The 
difference in the survival between the va- 
rious blocks and stations as weil as be- 
tween the two classes of nursery stock 
can be estimated, therefore, from the dif- 
ferences of the averages of all the 25 
determinations within each block or sta- 
tion. An increase in the effect of any 
one size of stock, for example, will in- 
crease the survival averages of each block 
or station equally. Furthermore, the 
averages for each class of stock within 
each block should not be affected by the 
differences in soil fertility of the 12 sta- 
tions to such a degree that the true effect 
of the stock becomes obscured or masked. 
Thus it follows that the sample of each 
size of stock must be a truly random one 
and that the observed averages should be 
independent and representative of the 
condition. An arrangement such as de- 
scribed above makes it very probable 
that the effect of each condition, such 
as size of stock, locality, soil, or ground 
cover, can be estimated directly and 
separately without any entanglement. 
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The Analysis of Variance has a direct 
application to many forestry problems 
involving periodic studies and employ- 
ing permanent sample plots. Such stud- 
ies as methods of cutting, the effect of 
thinning, cultural operations, reproduc- 
tion cuttings and drainage, seed germina- 
tion tests, and weather studies, require a 
definite statistical approach. 


A. short time ago the National Forests 
in Region 9 started plantation surveys 
for the purpose of determining reason- 
ably accurate estimates on the survival 
of various plantations established 
throughout the Lake States. Numerous 
sub-plots, containing 25 trees each, were 
staked out. On these sub-plots records 
of the number of living trees were made 
during subsequent examinations. The 
practical question soon came up: how 
intensive should the plantation survey 
be? 

In order to answer this question, it was 
necessary to subject the data obtained in 
different National Forests to a thorough 
statistical analysis. The analysis soon 
revealed the fact that the survival per- 
centages varied a great deal from plot 
to plot within the planted units. Here 
again, just as in forest surveys, the he- 
tereogeneity of the universe made itself 
apparent by introducing errors larger 
than those obtainable due to the fluc- 
tuation of sampling alone. It was found 
that in order to secure reliable results for 
an area of 640 acres, it is necessary to 
examine at least 250 sub-plots well dis- 
tributed over this area. With the spac- 
ing generally used, this is equivalent to 
at least 8 survey lines per section. The 
original plan of running 2 or 4 lines per 
section did not give a sufficiently close 
degree of accuracy. 


ScrenTIFIC ASPECTS OF THE STATISTICAL 
METHOD 


What have we learned from these con- 


ou 


crete discussions? Primarily this: that 
the general theorems of the statistical 
method are very useful in the solution 
of the problems of forest research, that 
they form a backbone of research metho- 
dology by presenting extremely useful 
measures of the reliability of quantitative 
measurements, that projects involving 
sampling must be laid out in such a way 
that the results of the final analysis will 
be significant. 


Scientific studies require a thorough 
knowledge of all that has been done in 
the field of the given problems. Yet, 
truly speaking, as far as the solution of 
the problem is concerned, very little is 
accomplished until accurate methods of 
collecting new data are found. Making 
theories on the basis of all available 
knowledge is one thing and testing one 
theory after another by careful experi- 
mentation until a solution is found, is 
quite another. 


When statistics are used properly, they 
immediately label any investigation with 
its true worth. Their use also creates 
the habit of presenting all the necessary 
methodology involved in any experiment 
and should enable the reader of scientific 
papers to follow investigations intelligent- 
ly without the constant necessity of as- 
suming that the fundamental rules of ex- 
perimentation were observed. 


The statistical method is deeply in- 
volved in scientific research. It has made 
modern science a powerful and resource- 
ful machine. It enters under many names 
in every wisely planned investigation. 
It makes the scientist an unprejudiced 
collector of facts that possess accuracy 
and merit. The statistical method with 
its accurate tools of analysis is the foun- 
dation upon which scientific discrimina- 
tion rests. In no field of science is this 
more true than in forest research with 
its numerous problems overlapping many 
branches of pure and applied science. 

Without doubt, forest mensuration has 
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used the statistical method in dealing 
with its problems of volume, growth, and 
development of stands more than any 
other field of forest research. Constantly 
dealing with numerical facts, and there- 
fore visualizing the great importance of 
the statistical method, it was from the 
start very instrumental in bringing for- 
ward and disseminating a knowledge of 
statistical technique among forest workers. 
The problems of forest research, however, 
are numerous, and nearly all of them 
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sooner or later encounter the need of 
some type of statistical analysis. Whether 
he deals with the question of land use, 
germination of seed, or with a mere 
count of annual rings in a living tree, 
the investigator invariably needs the cau- 
tious rules of the statistical method to 
guide him in doing justice to his prob- 
lem. It seems to me, therefore, that a 
working knowledge of the statistical meth- 
od should be made a part of the working 
equipment of every scientific forester. 


BRS 


UNIVERSITY OF GEORGIA FORESTRY DEPARTMENT BECOMES SCHOOL OF FORESTRY 


Forestry work at the University was begun in 


HE Forestry Department at the University of Georgia has been given the 
status of a separate school. 


1905, when George Foster Peabody offered funds for a chair of forestry for 


a three-year period. In accepting this offer the board of trustees established the 
George Foster Peabody School of Forestry. Several years later the forestry work 
was transferred to the College of Agriculture and became a division of that Col- 
lege. In re-establishing the School of Forestry it again bears the name of its 
original sponsor, George Foster Peabody. 


Forestry work at the University of Georgia was slow in developing, and there 
were only 13 graduates during the first 20 years. During recent years, however, 
the enrollment has gradually picked up, and there are 194 enrolled in the School 
this year. The rise has been due to the increased interest in forestry in the South. 
Realizing the coming importance of forestry in the state and in the Southeast, the. 
board of regents, in the reorganization of the university system in 1933, set up as 
one of their objectives the building up of a strong regional school of forestry. 
G. D. Marckworth, who was head of the department, has been made director of 
the School. ' 


SEEDLINGS OR TRANSPLANTS? 


By PAUL O. RUDOLF anp S. R. GEVORKIANTZ 
Lake States Forest Experiment Station 


OREST planting, for obvious rea- 
Pens has received great impetus 

due to the various emergency relief 
measures instituted by the federal govern- 
ment since 1933. The responsibility for 
the success or failure of such work rests 
squarely upon the shoulders of our for- 
esters, who cannot side-step the fact that 
the failures as well as the successes will 
occur upon a much bigger scale than at 
any time in the past. 


The success of forest planting depends 

upon a complexity of factors, and the 
more of these that are understood, the 
better are the chances of establishing suc- 
cessful plantations. In many regions it 
is known that certain species are reason- 
ably well adapted to given sites. How- 
ever, there is a related factor, class of 
_ stock, upon which conclusive information 
is seldom available. True, several tests 
upon class of stock have been run from 
time to time, but they were usually on a 
very small scale, improperly laid out, and 
not: followed up, so that inconclusive re- 
sults were obtained. A_ planting test 
established by the Lake States Forest 
Experiment Station in the fall of 1931, 
and last examined in the fall of 1934, is 
probably the best one so far designed to 
yield some information upon this ques- 
tion. 
Since the press for planting informa- 
tion is great and these plantations have 
undergone a severe test, it was deemed 
worthwhile to analyze the results attained 
at this early stage of the experiment, that 
is, as at the end of the third growing 
season. 


DESCRIPTION OF AREAS AND METHODS 


On each of four distinct planting sites, 
one 2.5 acre plot was laid out and 12 
alternate 25-tree rows of 2-0 and 2-1 
Norway pine (Pinus resinosa_ Sol.) 
planted, making a total of 1,200 trees of 
each class of stock used in the experiment. 
All the stock used was grown in the 
Beal nursery! from seed of the same 
source (Chippewa National Forest). All 
planting was done in scalped spots, by 
means of the slit method, and using the 
same crew throughout. At the time of 
planting, the two classes of stock com- 
pared (on a basis in each case of 600 
trees) as follows: 


Class Length Green weight 

of stock in inches in grams 
Top’ Root Top Root 
Norway pine 2-0 2.32 8.41 2.14 0.55 
Norway pine 2-1 3.61 11.80 5.66 228 


1Stem to tip of bud. 


The four areas involved may be de- 
scribed briefly as follows: 


1. The Sand Lake Block is a level area 
of uniform sandy soil, somewhat droughty, 
varying from a sand to a loamy sand, 
which originated as a glacial lake bed 
deposit. There is a variable and open 
sapling-to-pole stand: characterized by 
jack pine (Pinus banksiana Lam.) and 
jack oak (Quercus ellipsoidalis Hill.) 
with a sod ground cover made up chiefly 
of sedges. Weather records for 3 years 
indicate that this area has relatively low 
rainfall of poor distribution during the 
growing season. The average soil mois- 


11J. S. Forest Service nursery at East Tawas, Mich. 
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ture content in the upper 24 inches of 
soil is the lowest of the four areas. 

2. The Gordon Creek Block is a 
fairly level area with a soil varying from 
a fine sand to a loamy sand, usually 
somewhat gravelly at depths of 12 to 18 
inches, which originated as a_ glacial 
river delta. The stand consists of sapling 
and pole jack pine and jack ‘oak with 
some trembling aspen (Populus tremu- 
loides Mich.) and large-toothed aspen 
(P. grandidentata Mich.) somewhat denser 
and better developed than on the Sand 
Lake Block. The ground cover here is 
not so dense and is composed of several 
species, the most common of which are 
sedges (Carex spp.), sweet fern (Comp- 
tonia asplenifolia Gaertn.), sand cherry 
(Prunus pumila L.), blueberry (Vac- 
cinium pennsylvanicum Lam.), bearberry 
(Arctostaphylos uva-ursi (L.) Spreng.), 
and mosses. The amount and distribution 
of rainfall during the growing season is 
similar to that on the Sand Lake Block. 
The soil moisture content averages higher. 


3. The White Pine Block is a rolling 
area, with soils of morainic origin that 
are extremely variable within short dis- 
tances, ranging from gravel to clay, but 
predominantly sandy. Large charred 
white pine (Pinus strobus L.) stumps dot 
the area. The present seedling-to-sapling 
stand is made up of a variety of species, 
chief of which are trembling aspen, large- 
toothed aspen, jack oak, red oak (Quer- 
cus borealis Mich.), red maple (Acer 
rubrum L.), and pin cherry (Prunus 
pennsylvanica L.). The ground cover is 
_ dense and also made up of many species, 
the most common of which are sweet fern, 
bracken, bush honeysuckle, juneberry 
(Amelanchier canadensis (L.) Medic.), 
willow (Salix spp.), blueberry, and bear- 
berry. The amount of rainfall is greater 
and its distribution during the growing 
season better than on the first two areas. 
The average soil moisture percentage is 
greater than that of the other blocks even 
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when those samples which contain clay 
are omitted from the calculations. 

4. The Mack Lake Block is a fairly 
level area of a uniform loamy sand which 
was laid down as an outwash plain. All 
tree or shrub cover has been destroyed 
by past fires, so that the area is entirely 
open. The ground cover is moderately 
dense and composed of several ppecies, 
of which grasses, sedges, sand cherry, 
sweet fern, blueberry, and bearberry pre- 
dominate. This area has had the great- 
est amount and the most equitable dis- 
tribution of rainfall during the growing 
season. The average soil moisture per- 
centage has been lower than that of the 
White Pine Block, but higher than that 
of the other two blocks. 


Until the early summer of 1933 condi- 
tions were favorable for tree growth, and 
satisfactory survivals were recorded on 
all the plots. However, due to a com- 
bination of unusually high temperatures 
and long periods without rain, the sum- 
mer of 1933 brought what is considered 
the worst drought ever experienced on 
the Huron National Forest. The growing 
season of 1934 was even drier and sub- 
ject to slightly higher temperatures, but 
was not nearly as droughty because of 
better rainfall distribution. 


ANALYSIS OF DATA 


On the face of it, we should expect 
the larger and better developed 2-1 stock 
to give somewhat better survival and 
early development in the field than 2-0 
stock. Of more practical importance, 
however, is the question of how much 
better results the transplant stock must 
give before we can economically justify 
using it in preference to the cheaper 
seedling stock. 

The data in Table 1, consisting of raw 
averages of survival and height growth 
for both classes of stock by stations 
(25-tree rows) for each plot in them- 
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selves seem to be adequate indication of 
the superiority of the 2-1 stock. How- 
ever, there are certain facts which we 
must know in order to clarify our inter- 
pretation of the data. First, we must 
know whether or not we have sampled 
each area with both classes of stock so 
that the results are not biased by the 
heterogeneity of the site. In addition, 
we must know how much of the variance 
is due to stock alone, to block (site), and 
also to the interactions of stock and 
block, and station and block. To accom- 
plish this purpose, the “analysis of va- 
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riance,” well described by R. A. Fisher, 
L. H. C. Tippett, and G. W. Snedecor 
was used.” 


RESULTS OF STUDY 


The data in Table 1 show that for all 
conditions the average survival of 2-1 
stock was 68.75 per cent, and that of 2-0 
stock 46.08 per cent, or 22.67 per cent 
less. Similarly, the height growth of the 
2-1 stock was 4.9 inches as compared to 
3.3 inches for the 2-0 stock. 

From Table 2 it can be seen that the 


TABLE 1 


SURVIVAL AND HEIGHT GROWTH OF 2-1 AND 2-0 PLANTING STOCK OF NORWAY PINE IN FOUR 
DIFFERENT LOCALITIES ON THE HURON NATIONAL FOREST, THREE YEARS AFTER FIELD PLANTING 


Sand Lake Gordon Creek 
2-1 2-0 2-1 2-0 
Station Surv. H. gr. Sury. H. gr. Surv. H. gr Surv. H. gr. 
Number . per cent In. per cent In. _ per cent In. per cent Tn. 

If oe eee 60 2294 16 1.5 U2 6.0 40 23) 

Dap 64 2.4 32 17 48 7.9 52 2.3 

8), os ena ee ee 44 al 20 1.3 60 6.1 44 3.6 

ily So st oS 60 ond 36 1.4 64 4.2 52 3.9 

5 ee 72 23 8 2.7 60 4.5 44 49 

RO igi cee Se saath 60 PAST 40 4.5 96 5.0 7 Sill 

i (Senos = 64 BM 20 Bil 76 4.8 56 2.9 

ts) ae eae 52 Bl 12 1.0 92 5.4 60 3.8 

DE Be ah 68 1.6 8 a 76 5.4 60 2.5 

‘Ogee 48 O27 40 Al 84 4.5 32 2.2 

le 2 -eon ene 68 245) 32 eG 72 5.6 32 3.1 

Be ieee 60 3.1 8 2p 52 Gud 36 2.8 
PAW Cowie ee a 2s 60.00 2.69 22.67 1.96 71.00 5.51 48.33 3.10 

White Pine Mack Lake 

1]; _ aes 40 6.9 Bil 92 6.7 7 4.0 

oe eee bs 68 6.3 36 4.4 100 Gan 80 3.6 

3. ae 40 6.2 44, 4 96 4.4 92 4.7 

ths ain 56 5.2 Bo 6.2 100 6.6 84 4.6 

i eae ee 20 4.0 24 4.9 100 6.2 76 2.8 

ae 36 SHI 24 4.7 96 6.5 52 atl 

as 12 4.7 8 2 96 5.7 64 2.0 

te} es ean 28 Stil 20 4.1 100 8.4 56 3.3 

Ot aaa 44 3.6 32 5.0 100 8.2 84 2.9 

Ofc ater 56 3.0 64 4.6 100 8.8 72 Zell 

1 ko ac 64 5.8 72 5.4 96 5.6 84 2.6 

TGA SE Spe ae eM oe 92 5.3 Z 5.9 96 52 76 4.0 
1 toe 46.30 4.82 39.00 4.89 97.67 48 74.33 3.41 


"Fisher, R. A. Statistical methods for research workers, 2nd ed., Oliver & Boyd, Edinburgh, 


1928 
ee andes Wisharts aoe 
reduction of the results. 


Tippett, L. H. C. The methods of statistics. 


The arrangement of field experiments and the statistical 
Imperial Bu. of Soil Science, Tech. Communication (1930) No. 10. 1930. 


Williams and Norgate, London. 1931. 


Snedecor, George W. Calculation and interpretation of analysis of variance and co-variance. 
Monograph No. 1, Div. of Indus. Science, Iowa State College, Collegiate Press, Inc., Ames, Iowa. 
1934. 
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variation in both survival and height 


2.8 
38 oa ma lon growth due to stock, block, and the two 
& Se a8 qa interactions is clearly significant. The 
te oO & variation due to station is not significant, 
ip) Soeur which indicates that the set-up of the 
5 r 5 she experiment was successful in controlling 
glk < al be any variation due to heterogeneity of the 
= |S site that might arise within each block, 
z as was intended. 
& aol a a] This much is evident from the analysis: 
a £3 8 03 |N that both survival and height growth 
= is vary significantly from one locality to 
ce another, and that they are profoundly in- 
63 oe | fluenced by the size of planting stock. 
Ss =p Sfeh es The difference between 2-1 and 2-0 stock 
i ae is indeed real and not due to fluctuations 
i of sampling. The standard error for 
< pele ara survival of a single plot is \/101, or 
“Sp = arti & 10.05 per cent. The standard error of 
Suen EG te aa 10.05 
a| 3 the mean of 48 plots is ———— and the 
Z OG; 48 
2 | elgan Qe standard error of the ie between 
a Blin’ 3 10.05 \/2 
le : two means is ————.—,, or _ 2.002. he 
= E 2 yous 1 ade 
2 oi 3 ete soe EES cent. The difference between the two 
m a8 2188 po Be Re Dad means of 22.67 per cent is more than 
H z= eleven times this error and is, therefore, 
a highly significant. The same is true for 
2 cre eee oa \ tale height growth. _The difference in height 
¢| = s|482 a8 Als growth of .77 inches is more than 31% 
4 E a times the standard error of the difference, 
E which is .215 inches. The height growth 
5 are of 2-1 stock, therefore, is significantly 
; Besiemnm os she larger than the height growth of 2-0 
: pag: stock. 
: 38. The significance of the two interactions 
s 32 Zlaqco aN indicates that the increased survival and 
<| 22% height growth of 2-1 stock is not equally 
s : distributed among different blocks. Since 
Bit SBE BI ees * their mean variances were significantly 
3 E eels ° & larger than the variance due to residual, 
: sine he it was worthwhile to keep them separated 
S | 4 “ as this reduced the estimate of sampling 
< a |} dapeees error considerably. 
< 3 2 | | ear) at. 
> : : ue hs l= Block effect (the effect of site) is also 
ce $e38 $ 3 kS ve significant. The Mack Lake Block, 
Sageea or example, has a distinct advantage 
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over the Sand Lake Block, due to better 
moisture and soil conditions. The effect 
of stock is higher on the poorer sites. 
The survival of 2-1 stock on the Sand 
Lake Block was 60.0 per cent against 
22.7 per cent for 2-0 stock, a difference 
of 36.3 per cent! On the Mack Lake 
Block, however, the difference between 
the two classes of stock was only 23.3 
per cent; on the Gordon Creek Block, 
22.7 per cent; and on the White Pine 
Block, 7.3 per cent. 

As a consequence of the fact that the 
survival and height growth of trees vary 
in a definite manner with both the size 
of stock and the locality, it appears as if 
there might be a definite relationship be- 
tween these two factors. The figures in 
Table 1 reveal the more rapid height 
growth of the trees which show higher 
survival. The mean product for “Total” 
(Table 2), or 22.7, when divided by the 
square root of the product of the mean 
total variances, namely 682 and 3.07, 
gives a value of the correlation coefficient 
of .495, which is significant with 95 
degrees of freedom. This result, how- 
ever, shows only the cumulative effect of 
stock and block and is not a net relation- 
ship. When the effects of stock and 
block are eliminated, the coefficient of 
correlation drops to .187, which is not 
significant, indicating that within each 
block and class of stock, survival and 
height growth actually are not related. 
The survival and height growth vary 
from one locality to another and within 
each locality are functions of the size 
of stock alone. The larger stock has the 
better survival and height growth. 


CONCLUSIONS 


The importance of size and develop- 
ment of planting stock upon the early 
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growth and survival of plantations has 
been shown clearly by the results of these 
data. The average difference of 23 per 
cent in survival in favor of the 2-1 Nor- 
way pine is too large to overlook, par- 
ticularly in view of the fact that the 
difference is even greater on the more 
difficult sites. Even under the present 
standard for successful stocking of plan- 
tations (250 trees per acre), which is 
much too low for young plantations, re- 
planting would be called for on an area 
planted at an 8’ x 8' spacing (standard 
until 1933) with 2-0 stock on the Sand 
Lake Block and probably on the White 
Pine Block, whereas the area planted with 
2-1 stock under identical conditions would 
not require such treatment. 

Looking at the matter purely from 
the standpoint of cost of establishment, 
and entirely disregarding the loss of 
time and the reduction in total area 
planted which replanting entails, we find 
that 2-0 stock is enough cheaper? so that 
under the most favorable planting condi- 
tions occurring on the Huron National 
Forest two replantings could be made to 
match the cost of the original planting 
with 2-1 stock. However, if the 2-1 
stock were produced as cheaply as it 
might be on a large scale, and planting 
costs of more difficult areas (particularly 
where some ground preparation would 
be necessary for replanting) were used, 
the differences between the two classes of 
stock would be reduced enough so that a 
single replanting of 2-0 stock very likely 
would match or exceed the original cost 
of planting with 2-1 stock. 

The inevitable conclusion, then, is that 
under the latter conditions results with 
2-1 Norway pine stock are sufficiently 
superior to those obtained with 2-0 stock 
economically to justify the use of the 
former in forest planting under condi- 


°9.0 Norway pine is produced at the Beal Nursery at an average cost of about $1 per M trees. 
2-1 stock, which is produced on a very limited scale, averages about $5 per M. If it were pro- 
duced on a scale commensurate with that of the 2-0 stock, the cost of production probably could 


be cut to $3 per M trees. 
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tions existing in the Lower Michigan 
sand plains. On the other hand, if we 
are willing to overlook the better height 
growth of the transplant stock, which 
possibly may be largely evened-off in ten 
years, and the setback of one to several 
years where failures occur and replanting 
is necessary, and consider the results 
purely from the standpoint of survival, 
we arrive at the conclusion that to obtain 
comparable stocking at the end of three 
years we must plant greater numbers of 
seedlings than transplants. Under the 
conditions of the present experiment, 
this would mean planting 265 per cent 
as many 2-0 as 2-1 Norway pines on the 
Sand Lake area, 147 per cent as many 
on the Gordon Creek area, 119 per cent 
as many on the White Pine area, and 
131 per cent as many on the Mack Lake 
area. In the case of the Sand Lake area, 
the chances are that it would still prove 
more economical to plant 2-1 stock at 
the outset. 

Although the planting test herein de- 
scribed is too ‘young to yield final results, 
later examinations of these same plots 
and of additional ones covering several 
species and classes of stock established 
in each year since 1931 should yield 
much valuable data upon the importance 
of class of stock. 


SUMMARY 


Due to the press for reliable planting 
information, the results of a_ planting 
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test established by the Lake States Forest 
Experiment Station in the fall of 1931 
on the Huron National Forest, Mich., in 
which alternate rows of 2-0 and 2-1 
Norway pine stock were planted on four 
distinct planting sites, were analyzed at 
the end of the third growing season 
(1934). 

The data, consisting of measurements 
of survival and height growth, were ana- 
lyzed according to Dr. R. A. Fisher’s 
“Analysis of Variance’ method. The 
analysis showed that the transplant stock 
is significantly superior in both survival 
and height growth for the whole data, 
and also that the effect of site (block) 
is very significant, the superiority of the 
transplants being greater on the poorer 
sites. 

Based on these results, it is concluded 
that, looking at the matter purely from 
the standpoint of cost of establishment 
and disregarding other factors, it is more 
economical to plant 2-1 than the cheaper 
2-0 Norway pine on the poorer Norway 
pine sites found in the Lower Michigan 
sand plains. On other sites it would 
prove more economical to plant 2-0 trees 
more densely to obtain the same stocking 
as would result from the use of 2-1 trees 
at the present density of planting. 

Further valuable data will result from 
future examinations of this and similar 
experiments being established annually 
by the Lake States Forest Experiment 
Station. 


THE ESSENTIALS OF A MANAGEMENT PLAN FOR FOREST 
WILDLIFE IN NEW ENGLAND? 


The planned management of forest lands involves much more than facilitating the 
maximum in wood increment for every part of a forest area. It may mean the devotion 
of certain parts to so-called forest weeds, because of their superior value for such related 
forest uses as wildlife, and, in turn, human uses through added recreational facilities. 
The forester of today and tomorrow is offered a unique opportunity in planning and 
providing for related uses in their proper relations and proportions. In this report the 
subcommittee of the New England Section outlines the data, records, and measures 
requisite for building up and maintaining the productiveness of forest lands in their 
region as a source of the native game animals and birds. 


FA corse, management plans are, of 


course, nothing new; but such 

plans considering wildlife, its po- 
tentialities and needs, have only been out- 
lined in the past few years, during which 
recreational developments have assumed 
such increasing importance. 

The need for considering both the ani- 
mals and the timber, giving each _ its 
proper place, is everywhere apparent. 
One finds, on one hand, the idea spread- 
ing that pure coniferous plantations have 
no game food in them, so all such plant- 
ings should be avoided as a detriment to 
the game range. This entirely neglects 
the timber value and the great value of 
conifers well interspersed with the other 
types as cover for game. Also, spruce, 
balsam, and especially white cedar are 
important. winter foods of deer in the 
more northern sections. On the other 
hand, most forest management takes no 
account of the needs of game. A grape- 
vine which could furnish food for a covey 
of game birds well into the winter is cut 
down because it is overtopping a tree, no 
matter whether the tree is valuable or not. 

So far, our concern about game has 
been mostly in trying to guess whether it 
was holding its own and in wondering 
what restrictive legislation to foster next. 
We have not considered what we actually 
had for breeding stock, how many adults 
could be safely removed without depleting 
this breeding stock, whether the popula- 
tion was increasing or not, and what 


necessary environmental elements needs 
changing for best results with game. 

The recent national awakening to the 
need for increasing recreational facilities 
has focused considerable attention on 
wildlife and its needs. Work has been 
done here and there to improve this fac- 
tor or that for certain species, but the 
complete picture of all the needs has 
seldom been developed. 

Realizing that each tract of forest is a 
case in itself, requiring a particular treat- 
ment, we have attempted to outline in 
general terms the basic information need- 
ed for efficient management in our region. 

Before a management plan is actively 
started, a reconnaissance should be made 
to determine whether or not the area in 
question is adapted to wildlife manage- 
ment. This should be made by someone 
well enough versed in game work to 
rapidly evaluate the tract as to its suit- 
ability for the species which can be ex- 
pected to succeed there. Other things to 
consider before a decision is reached are 
land values, whether the land is apt to 
continue indefinitely as forest or be taken 
for some other use after a few years, 
whether the human population is apt to 
increase or decrease on the area, whether 
the project will be supported by local 
sentiment or not, and, naturally, if the re- 
turns to be expected will justify the ex- 
pense of the necessary management mea- 
sures. 

The management plan proper should 
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have enough of a description of the 
tract to enable one not familiar with it to 
get a good idea of its location and salient 
features. 

A history of the area as it affects game 
is very valuable as a means of interpret- 
ing both past changes and present condi- 
tions. Among the pertinent things to be 
considered are man-made changes such as 
cuttings, cultivation of the land, abandon- 
ment, reforestation, etc. Natural events 
such as the trend of forest succession are 
very helpful in determining what to ex- 
pect in the natural development of given 
forest types. 

The policy which should govern game 
management is a big subject in itself, but 
on any given tract the policy on which 
management rests depends largely on the 
wishes of the owner. Game is seldom the 
only interest in a piece of property, and 
the importance and location of agricul- 
tural activities, pastures, sugar orchards, 
lumbering operations, etc., must always 
be considered. The wildlife species which 
the owner wishes to favor decide in a 
general way the management measures to 
be undertaken. The plan should naturally 
be set up according to the amount of 
money available for the work and the 
length of time over which it is available. 
Whether any artificial stocking or feeding 
is to be done is another question of 
policy to be settled early. 

Actual stock taking on the area should 
be started with the making of maps. A 
topographic map of the area, such as a 
U. S. Geological Survey sheet or en- 
largement from it, is usually sufficient 
to show the main features of the 
tract. Supplementing this, and providing 
the basis for improvement plans, records, 
and inventories, is a type map, which is 
a real necessity. This follows the usual 
forest type map in construction, but re- 
quires additional information such as oc- 
currence and density of forest understories, 
food plants and hedgerows, the location 
of berry patches, shrub areas, possible 
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artificial pond sites, and such other fea- 
tures as influence the animal species con- 
sidered. Notes on soil conditions are 
helpful in designating where plantings of 
food plants are most apt to succeed. 

The usefulness of the type map, of 
course, depends on its interpretation; and 
in this a thorough knowledge of the needs 
of the animals involved is necessary. For 
instance, the white-tailed deer is quite 
content over the period from early spring 


until deep snows come on a hilltop over- 


grown with brush, briers, wild herbaceous 
growth, and occasional clumps of conifers 
under which beds can be made during 
storms. But unless there is an area near- 
by, preferably on a south or east slope or 
in a swamp, where older coniferous stands 
give greater protection, the deer will 
leave during severe winters and go far 
enough to find these conditions. And 
whether such a stand will be used as 
winter shelter depends also on the avail- 
ability of advance-growth hardwood, 
young sprouts on cut-over land, ground 
hemlock undergrowth or other suitable 
food near at hand (2). In other words, 
recognition of complete or nearly com- 
plete natural units including all the types 
necessary for a species within its daily 
cruising radius is necessary to show 
where we can expect this species to thrive 
and to show where silviculture can often 
complete or improve the necessary condi- 
tions. A large area of even-aged old tim- 
ber is, in itself, often a loss so far as 
most game species are concerned; but if 
this is broken up by cuttings which pro- 
duce nesting grounds for grouse and 
hardwood browse for deer, cottontails, or 
white hares, the productivity of the area 
for game is greatly increased. 

Having acquired an idea of the present 
capacity of the area for carrying game, 
the next step is to determine what breed- 
ing stock is present to utilize this capacity 
and where it is located. Here guesses are 
next to useless. Although accepted census 
methods have not been worked out for 
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some species, such as squirrels, most fur 
bearers, and rabbits, a systematic cruise 
_ of the area on good tracking snow gives a 
_ great amount of useful information and 
is surprisingly accurate as a census meth- 
od, especially with non-hibernating spe- 
cies and low population densities. Good 
census methods have been worked out 
for game birds (5 and 6) and for deer in 
sections where they yard in winter. Any 
general census of an area should follow 
the methods of forest cruising, applying 
the number of animals tallied on the strip 
within a cover type as a factor to the 
stands of that type only, and making the 
percentages of total strip within types ap- 
proximate the corresponding percentages 
of total area represented by these types. 
Censuses run at different seasons show the 
rate of increase and the use of different 
types and topographic units by the ani- 
mals throughout the year. 

The representation of sexes and ages 
should be included, wherever possible, in 
census work. This is especially important 
with species which are polygamous and 
in which only the male is killed, since it 
shows whether there are sufficient breed- 
ing males. 

It is also very helpful to build up from 
old records and interviews with old resi- 
dents a record of the species which for- 
merly were present on the area, but which 
for one reason or another have disap- 
peared. This may indicate species which 
can be brought back (3). 

Following the inventory of breeding 
stock, the next step is calculation of the 
increase to be expected from this stock 
and the allowable kill, if any. This cal- 
culation depends on the biological po- 
tential or maximum increase with a given 
breeding stock, sex ratio, and brood or 
litter size. Practically, however, such a 
salculation applied without correction 
would come far from the actual increase. 
As a case in point, Bump has found that 
n New York from 100 ruffed grouse eggs 
mly 12 birds mature under natural con- 
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ditions, and of these three are killed by 
hunters, leaving nine to go into the sec- 
ond year (1). Many factors enter into 
this actual rate of increase, such as cli- 
matic extremes, predation, condition of 
the breeding stock, etc. Also, it has been 
shown by King (3) that just at the peak 
of abundance of ruffed grouse the average 
size of egg clutch decreases considerably, 
and this continues during the decline in 
the cycle. Accurate prediction of increase 
of the species on an area makes necessary 
a good knowledge of the life histories and 
local habitat factors, but enough informa- 
tion is available to serve as a good guide. 

Regulation of the kill of game is prob- 
ably the most important problem in the 
management of our native species. It is 
also the one in which human relations 
figure most strongly. American hunting 
since colonial days has been based on 
the fact that wild game belongs to the 
state and becomes the property of any- 
one who obtains possession of it under 
the provisions of the state laws. With the 
intensive hunting which prevails over cen- 
tral and southern New England, it is 
obvious that attempts to build up a pop- 
ulation of game on an area where hunting 
is not restricted would often be fruitless. 
The only answer in such cases seems to 
be in a limitation of the number of gun- 
hours of hunting allowed under a permit 
system. Such systems have been success- 
fully used on many projects and are be- 
ing used in some areas by the Forest 
Service in game management work (4). 

As a means of evaluating the results, 
the calculations of allowable kill should 
be converted into money values. Whether 
this is done on the basis of meat, replace- 
ment, or recreational value is largely to 
be determined by the desires of the owner. 

Game management is reduced to its 
simplest terms by Leopold in his state- 
ment that it consists of locating the limit- 
ing factor with a species on a given area 
and so changing the conditions that this 
factor is no longer limiting. This will, 
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naturally, make some other factor limit- 
ing if a still greater rate of game produc- 
tion is to be brought about. 

Under New England conditions, food 
is very apt to be a limiting factor. It is 
true that some native species, such as the 
ruffed grouse and deer, can get through 
the winter by budding and browsing, but 
one only needs to consider the place 
taken by apples in their food as long as 
these are available to appreciate how 
much such a food means in preparing the 
animal for the winter period, with its 
poor diet. The effect on game of such 
work as that done in some sections by 
the C.W.A. men in hunting out and cut- 
ting down wild apple trees is obvious. 

Any game management plan should 
provide that valuable food plants should 
be favored during silvicultural operations. 
Also, much harm to the game range can 
be avoided by leaving food plants wher- 
ever possible in trail, road, and fire line 
construction. 

Where funds for such work are avail- 
able, shrub and tree plantings for game 
food and cover offer attractive possibili- 
ties for waste areas, roadsides, fire line 
borders, etc. 

Thinnings, weedings, partial cuttings, 
and group or strip cuttings all favor 
food production. 

Cover is not often a limiting factor 
over large areas, but much can be done 
to improve individual stands by introduc- 
ing coniferous groups into them. ‘Planting 
of large solid blocks of conifers is not ad- 
visable from the standpoint of game, be- 
cause only the edges can be used from the 
time the stand has been closed a few 
years until advance growth begins to 
come in. 

Nesting sites for grouse are often lack- 
ing over large areas. Cuttings, with their 
slash and young growth, remedy this 
lack. Slash piles are usable as cover by 
cottontail rabbits for several years. 

Cover suitable for roosting may be 
critical over large areas with grouse. They 
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require conifers for protection during ex- 
treme cold when there is little snow. 

Diseases and parasites may be critical 
factors with certain species, but, aside 
from the sanitation measure of preventing 
high concentrations of the species, little 
is known of control measures. 

Accidents such as snow crusts lasting 
for unusually long periods may at times 
cause serious decimation of game. Provi- 
sion of abundant food near good conifer- 
ous cover is a good insurance against 
such calamities. 

Non-breeding females are not apt to 
be a serious element in management in 
New England. However, as experience in 
Pennsylvania has indicated, this condi- 
tion may become acute in case the older 
buck deer are hunted hard and only im- 
mature ones are left as breeders. 

In conclusion we may say that plans 
for game management, no matter how 
well worked out, will produce little in 
the way of results unless those who apply 
its provisions are interested in game and 
try to understand its needs. Since forest 
growth and forest animals are insepara- 
ble, the forester has in his activities the 
means of either favoring or hindering the 
increase of game species. If an attempt is 
made to work out the life histories and 
peculiarities of the animals on a forest 
and to improve the conditions which are 
holding back their increase, great strides 
can be made toward more complete and 
profitable land use. 
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UNIVERSITY OF FLoRIDA DEPARTMENT OF FORESTRY 


DEPARTMENT of Forestry has been established at the University of Florida, 
with Harold S. Newins as its Head Professor. 

Professor Newins (M.F. Yale’11) began his forestry teaching as an in- 
structor in the Forestry Department at Oregon State College, and advanced there 
to the position of Professor of Forestry. He was in charge of inspection of airplane 
wood and dry kiln lumber at the New York District office of the United States Air 
Service during the World War. Following 5 years as Professor of Wood Utiliza- 
tion in the Forestry Department of Penn State, he became in 1929 West Virginia’s 
first state forester. Two years later he returned to academic work at Michigan State 
College, where he was serving as Associate Professor of Forestry when he received 
the call to Florida. He assumed his new duties with the fall opening of the Uni- 
versity. A two-year curriculum for rangers is offered those 18 years old or over 
who desire practical instruction preparatory to this type of work. Students enter- 
ing degree courses may major in forestry in the College of Agriculture, but the 
degree B.S. in Forestry will not be offered until the faculty, equipment, and holdings 
reach the standard recognized as necessary to its being given thoroughly. Students 
completing the curriculum as now arranged can secure a forestry degree by one 
year’s further study at a forestry school of standard rating. 


RECENT DEVELOPMENTS IN STAND IMPROVEMENT IN 
NEW ENGLAND* 


UTTINGS are necessary in New 
( England forests not only to secure 

the maximum economic produc- 
tivity of timber crops but also to in- 
crease the health and vigor of the forest 
for other objectives, such as recreation 
and water storage, and to hasten the re- 
covery from insect attacks. In order to 
secure the best silvicultural results such 
cuttings should in most cases be fre- 
quent and light. When there is not 
enough demand for the material result- 
ing from thinnings to pay for them, 
similar and sometimes better results can 
often be obtained by the use of girdling 
to remove the competition of worthless 
and undesirable trees, to release valuable 
crop trees. 

The economic productivity of the for- 
est depends mainly upon the few valuable 
elements in the stand. First these ele- 
ments must be recognized. Then an in- 
tensive study of the complete life history 
of each valuable species must be made. 
The markets must be studied for the uses 
of each species. The best means must 
be discovered and used for producing 
the largest amount of the best material 
in the shortest time. 

The development of these valuable 
elements should be the dominant con- 
sideration in all improvement work. The 
point of view of the forester should al- 
ways be to seek out and encourage the 
trees to save and not to look for un- 
desirable trees to destroy. 

Probably the lack of this viewpoint 
constitutes the chief criticism of some of 
the silvicultural work done hitherto. 


AGENCIES UNDERTAKING STAND 
IMPROVEMENT WorK 


The present outburst of work in the 


forests to employ men who would other- 
wise be without jobs has been under- 
taken by a multitude of agencies of which 
we can give only a list. There are no 
comprehensive figures on the amount of 
forest improvement work done. 

The list of agencies undertaking forest 
improvement work mainly for the relief 
of unemployment is as follows: 

Federal government 

U. S. Forest Service, with N.I.R.A. 
funds 

Civilian Conservation Corps 
(C.C.C.) 

Civil Works Administration 
(C.W.A.) 
Funds used on _ town forests, 
watersheds, and other municipal 
projects. 

Federal Emergency Relief Admin- 
istration (F.E.R.A.) 

State relief funds were used in some of 
the New England states early in the de- 
pression, but these are largely super- 
seded now by federal funds. State funds 
have been used both on State Forests 
and on municipal forests. 

Emergency Activities —tThe total amount 
of forest stand improvement work per- 
formed by the C.C.C. through January 
31st, 1935, in each of the New England 
states, subject to negligible error, has 
been furnished, under date of March 
27th, 1935, by Mr. Guy D. McKinney, 
director of publicity, Emergency Con- 
servation Work, as follows: 


Maines 42 se 15,975 acres 
New Hampshire 69,53 acres 
Vetmonti a. eos 19,744 acres 
Connecticut... oe) aus 9,351 acres 
Massachusetts _........... 27,561 acres 
Rhode Island... 1,253 acres 
Total New England 143,423 acres 


“Report of Committee on Improvement of Composition of Stands to the New England Section, 
Society of American Foresters, Springfield, Mass., Feb. 20, 1935. Text somewhat revised later. 
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These figures are from item 12, form 
7, of the C.C.C. camp reports. 


The U. S. Forest Service furnishes the 
following figures: forest stand improve- 
ment work done on the White Mountain 
National Forest in Maine and New 
Hampshire to January 31, 1935, 34,475 
acres, and on the Green Mountain Na- 
tional Forest in Vermont 5,986 acres. 
Of this area more than 90 per cent con- 
sists of girdling to release spruce. 

Normal Activities—Normal forest ac- 
tivities not connected with emergency un- 
employment relief have continued to 
some extent on national, state, municipal, 
and private forests. About 2,000 acres 
of forest land recently cut over on tim- 
ber sale areas on the White Mountain 
National Forest were subjected to stand 
improvement, largely by girdling, with 
the proceeds of a fund set aside from 
the receipts from timber sold from this 
area. 

Normal work on State Forests has de- 
creased as a result of the flood of 
emergency unemployment relief work, 
which has made heavy demands on the 
personnel of the State Forests. Some 
normal work has continued on town and 
city forests and on forests belonging to 
institutions such as colleges. As a rule 
the college forests have been largely 
handicapped by the shrinkage in timber 
stumpage values. Some forests owned 
by preparatory schools and boys’ and 
girls’ camps are going ahead, doing more 
than ever before on account of the edu- 
cational value of such work. 

Status of Private Activities. — Low 
stumpage values have discouraged private 
land owners to some extent, but they are 
still doing some stand improvement work. 
[The income of water companies, for in- 
stance, has not been greatly reduced. 
Private land owners find that they can 
uire labor cheaper than before the de- 
gression, and in some cases spend money 
m this work because of the uncertainty 
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surrounding the investment of money in 
securities and new ventures of any kind. 
It seems to them assured that the de- 
sirability of forest improvement continues, 
and that the shrinking value of the dol- 
lar makes forest improvement cheaper 
now than it will be in the future. 

Some private owners, on the other 
hand, are losing confidence in the in- 
vestment value of forest land. 

A. C. Cline feels that in the central 
Massachusetts area the cutting of cord- 
wood for fuel is the most sericus men- 
ace to the future values of the forest. 
There is a tendency to consider the best 
young stands, containing white ash, red 
oak, and hickory, as none too good for 
cordwood instead of letting them develop 
for saw logs. 

Farmers and 4H Clubs are showing a 
decided interest in forest stand improve- 
ment work. Owners of private estates, 
game preserves, summer homes, and the 
like are still interested, but no outstand- 
ing examples of their work have come to 
our attention. 


PERSONNEL AND ORGANIZATION 


Training. — Lack of adequate  well- 
trained personnel has badly crippled the 
work of many relief activities, so far as 
benefit to the forest is concerned. 


Failure of the men in direct charge of 
the labor to understand the objectives of 
the work, due to insufficient instruction 
and supervision, has often produced 
meager returns for the money invested. 

Massachusetts State College provided a 
five-day school for C.C.C. foremen and 
others in January, 1934, and again in 
January, 1935. Fifty or more men at- 
tended each school, and half of those at 
the second school had been members of 
the first. This seems sufficient proof 
that the men found the school valuable, 
inasmuch as they had to pay their own 
expenses. Lectures and field demonstra- 


992 


tions were given in silviculture, utiliza- 
tion, surveying, entomology, forest pa- 
thology, landscape architecture, park 
work, and wild life by members of the 
faculty and of state and federal gov- 
ernment services. 

attention 
should be directed to organizing the work 


Crew Organization. — More 


in an orderly manner, so that the area 
may be covered in a systematic way in 
order that no spots may be skipped or 
worked over a second time. 


Weeding and thinning of young stands 
has frequently been done too heavily, 
resulting in holes and undesirable open- 
ings. 

Tools—Among the most useful tools 
that have appeared in the past year or 
two are the improved clippers, which 
have been found useful in cutting trails 
and for pruning. 


Accessibility; Roads and Trails—To 
reduce travel time to and from work, 
trails and roads are essential to a proper 
development of forest improvement work 
and should form an integral part of 
plans for such work. 


Such roads and trails should be laid 
out to conform with the permanent sys- 
tem, looking forward to future extrac- 
tion of forest products, so that whatever 
roads or trails are now built for tempo- 
rary use shall not lead to the gradual 
development of permanent roads in un- 
desirable locations. 


There is a tendency to build all roads 
that are constructed as emergency un- 
employment relief projects in one forest 
all of the same width and quality, where- 
as they should in most cases be divided 
into at least three widths and qualities. 
At present all roads are apt to be built 
of the highest type. If the second and 
third class roads were built to conform 
to second and third class construction it 
would set free labor to do stand improve- 
ment work. 
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RESEARCH TRENDS IN STAND 
IMPROVEMENT 


Research work is still in progress, 
though hampered by the demands on 
personnel by emergency unemployment 
relief work. 


A current study by the Harvard Forest 
on cut-over pine lands in central New 
England shows an opportunity to secure 
ash in the final stand of crop trees, if 
weeding is practiced between five and 
twenty years after cutting. Without weed- 
ing practically no ash can be obtained, 
because the aggressive species, especially 
red oak, crowd out the ash. 

Massachusetts State College has selected 
three samples releasing white pine of dif- 
ferent ages under gray birch, and one 
sample to release hemlock under mixed 
hardwood and to stimulate more rapid 
growth by the best hardwood trees. 

Brown Company of Berlin, N. H., has 
arranged for the New Hampshire Forestry 
Department to continue the work on 34 
permanent sample plots on company 
lands in New Hampshire. Many of 
these plots were laid out and treated 
more than ten years ago. They include 
experiments in thinning, weeding, and 
girdling. 

The New Hampshire Forestry Depart- 
ment during 1934 established on State 
Forests 19 sample plots for the study 
of thinning, weeding, and girdling. 


PLans FoR FutTurE Work 


A preliminary study should be made 
of cost data for stand improvement work. 
This should be a case study of the 
various operations. A detailed state- 
ment should be given of the conditions, 
so that the contributory factors may be 
appraised. We should start to accumu- 
late these figures as soon as_ possible, 
and continue the work with the idea of 
analyzing them as fast as sufficient cases 
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are collected. This project has already 
been undertaken by Mr. George Parsons 
under a fellowship from the Fox Trust 
Fund for forest research in New Hamp- 
shire. He has been working under Dr. 
Baldwin of this committee. 


A study should be made of poisoning 
stumps and sprouts in order to keep 
trails and other clearings open. 

The effect should be studied of removal 
of one or more stems from a clump of 
multiple sprouts on incidence of rot in 
remaining stems, development of mer- 
chantable wood, and habit of growth. 
This has been done for various oaks in 
the South by the Office of Forest Pathol- 
ogy, and should be extended to northern 
hardwoods. 


CONCLUSION 


The sudden realization of the unem- 
ployment problem and the vast expendi- 
tures for relief have incidentally brought 
opportunities to undertake work in the 
forest which might otherwise have been 
long delayed. 

While the expenditure has been olten 
justified mainly from human benefits de- 
rived, foresters should see to it that the 
maximum benefit to the forest is obtained. 
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We must have at once orderly plans 
for prosecuting all stand improvement 
work on both National and State Forests 
if that work is to be effective. The lack 
of such plans has greatly handicapped 
The first 
step should be a silvicultural reconnais- 
sance to discover the areas that can bene- 
fit by treatment. Otherwise there is a 
tendency to fritter away the available 
labor on less desirable projects rather 
than to seek out those opportunities which 
promise the greatest improvement in the 
stands for the labor invested. 


this work in many instances. 


The President’s original idea was to 
apply the labor of the Civilian Conser- 
vation Corps to improve the forests main- 
ly to produce more and better timber. 
There has never been any indication that 
the President desired to limit the im- 
provement of the forest by a parsimonious 
fear of the expense. In restricting stand 
improvement because of a fear of the 
expense foresters are not helping him to 
carry out his policy. 

E. S. Bryant, Chairman 
H. I. BaLpwin, 

R. P. Hotpswortu, 

N. W. Hostey, 

M. WESTVELD. 


RODENTS AS A FACTOR IN REDUCING AECIAL SPORULATION 
OF CRONARTIUM RIBICOLA 


By J. L. MIELKE? 
Portland, Oregon? 


White pine bark infected with the white pine blister rust is often fed upon by 

rodents of various kinds. Most of the feeding takes place during late winter or early 

spring, a time of year when food materials are naturally scarce. At some pine 

infection areas removal of the infected bark is so extensive as to result in a con- 

siderable reduction in volume of aeciospores, the spore stage which infects currants 
and gooseberries—the alternate host plants of the rust. 


reported (1, 2, 3, 4, 6, 7,3 10, 15, 

D617 12.20, 2i23 205426027) 
as feeding upon the living bark of white 
pines infected with blister rust (Cronar- 
tium ribicola Fischer) in the eastern 
part of the United States and Europe, 
but little (11, 23) has been published 
upon such feeding in western North 
America. The purpose of this paper, 
therefore, is to present unpublished data 
on the subject, collected over a period of 
several years in the Northwest, mostly in 
British Columbia, where the oldest, heavi- 
est, and most abundant pine infection 
centers on this portion of the continent 
are known to occur. 


Ri vepon of various kinds have been 


Ropents RESPONSIBLE 


Several different species of rodents are 
believed to eat the diseased living bark 
from the cankers, but the animals re- 
sponsible for the removal of such bark 
have seldom actually been observed in 
the act. In the eastern states squirrels 
have been suspected by several writers 
ar 4, 14,155.17; 21,922, 23). 26; 27) +8 
being the rodents generally involved. 


Most of these investigators believe the red 
squirrel (Sciurus hudsonicus) to be the 
most active in this regard, but Wheeler 
(24), White (25), Woodward (27), and 
Nichols (15) are the only ones reporting 
that this species has actually been seen 
eating the infected bark. The latter has 
many times seen squirrels feeding on the 
cankers. Woodward (27) reported a 
squirrel (species ?) feeding on a blister 
rust canker, and Frost (6) stated that a 
flying squirrel (Glawcomys sp.) was ob- 
served in this act. Nichols (15) saw a 
cottontail rabbit (Sylvilagus sp.) eating 
a stem canker near the ground. White 
(25) observed a mouse chewing at a 
stem canker and has also seen mouse 
tunnels in the snow leading to the can- 
kers. According to Snell (21, p. 275) 
and Spaulding (22, p. 36) the porcupine 
(Erethizon spp.) may be another rodent 
that will eat blister-rust infected bark. 

Spaulding (23, p. 40) reported a field 
mouse (Arvicola glareola) feeding on 
rust-infected bark in Denmark and pre- 
sumably in other parts of Europe. He 
also stated that in various forests of 
Switzerland, where Pinus strobus L. was 
infected with Cronartium ribicola, exten- 


1The writer acknowledges indebtedness to H. G. Lachmund, T. S. Buchanan, J. W. Kimmey, 
and T. W. Childs of the Division of Forest Pathology, Portland, Oregon, and to C. N. Parting- 


ton, formerly of that Division, 


for assistance in the collection of data used in this paper. ‘ 


*Division of Forest Pathology, Bureau of Plant Industry, U. S. Department of Agriculture. 


; “Unpublished Manuscript, by G. F. Gravatt and G. B. Posey, entitled, “Squirrels feeding on 
blister rust infections on white pines,” Bureau of Plant Industry, U. S. Dept. Agri., 1921. Th 
authors have kindly given the writer permission to use their unpublished data. . | 
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sive removal of the bark by rodents was 
taking place. 

In western North America the common 
pine squirrels (Sciwrus spp.), possibly 
S. douglasii and S. richardsoni, are be- 
lieved to be the rodents responsible for 
the removal of most of the rust-infected 
bark of Pinus monticola Dougl., the most 
common white pine species of the region. 
The writer has on only one occasion 
observed a pine squirrel feeding upon 
the infected bark. R. K. Pierson,* how- 
ever, wrote as follows: “Both pine squir- 
rels and chipmunks (Eutamias spp.), 
which I had in captivity, devoured the 
cankerous tissue with increasing avidity 
as the season progressed. In the field 
I observed, first hand, pine squirrels and 
chipmunks feeding on cankers, and on 
one occasion I saw a white-footed deer 
mouse at close range, feeding on the fresh 
pycnial areas.” Cankers on which it was 
evident that mice had been feeding (Fig. 
1) have frequently been seen. An un- 
determined animal, believed to be a pika, 
sometimes called cony or rock rabbit 
(Ochotona sp.), was caught in a trap 
near the base of a rust-infected pine at 
Garibaldi, British Columbia, on one of 
our white pine study plots. When the 
animal was finally seen, however, it was 
so badly decomposed that identification 
by the writer was impossible. Apparently 
it was this animal that had eaten the dis- 
eased bark and severed many branches 
near the bases of small infected pines, 
for the damage to these trees ceased when 
the rodent was caught. 

The fact that blister rust workers and 
other interested persons have little oppor- 
tunity to make observations in the pine 
woods during winter and early spring 
when rodent-feeding on cankers generally 
occurs may be the principal reason that 
rodents have seldom been seen at work. 
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Also many rodents are strictly nocturnal 
and not likely to be seen by persons who 
go into the woods only in the daytime. 


Wuy THe Inrectep Bark Is Eaten 


From all available evidence it seems 
probable that rodents eat the blister-rust 
infected bark to obtain for food the 
fungus and possibly the starches con- 
tained in such bark. Diseased bark be- 
comes swollen, often to several times its 
normal thickness, during the development 
of the canker. Colley (5, p. 625) found 
that the increase in thickness is caused 
by the packed masses of soft fungus 
mycelium in and between the bark ele- 
ments and not by an increase in the num- 
ber of cortex and phloem cells. He also 
found (p. 650) that storage starch is 
present in excess, and reported these 
phenomena to be a general condition in 
and around areas infected with fungus 
parasites. Accordingly, large cankers 
would contain a considerable quantity of 
the fungous and starchy foods. It may 
be that the principal item of food value 
to rodents in the cankered bark is starch, 
for mushrooms and other edible fungi 
are not considered high in nutritive value. 
The pycnial drops and pycnial tissues of 
blister rust cankers are sweet, and, ac- 
cording to Snell (21, p. 281), glucose 
was the sugar present at the time he had 
an examination made. Sugars, however, 
are transitory products and are never 
found in appreciable concentrations, es- 
pecially in the bark elements. Snell 
(21, p. 281) stated that whatever may be 
the attractive elements in the pycnial 
zone of the bark, rodents have developed 
a liking for the sweet pycnial fluid. He 
also stated that squirrels have not been 
observed feeding upon the pycnial drops 
themselves, but paired, chisel-like teeth 


“Emergency Conservation Work technician with Division of Forest Pathology, U. S. Depart- 


ment of Agriculture, Portland, Oregon. 
23, 1934. 


Information contained in letter to author, dated Feb. 
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marks show they scrape off the pycnia 
before the fluid has been exuded. The 
writer has noted this type of feeding in 
the West and believes a considerable por- 
tion of it may be attributed to mice. The 
highest starch content in bark is found 
during the winter season, and it happens 
that this is the time of year when the 
majority of cankers are fed upon. Wheth- 
er the rodents have a preference for the 
fungus or for the starch is not known. 

There is a possibility that rodents may 
consume the cankered bark for its mois- 
ture content. Mr. A. L. Nelson of the U. 
S. Biological Survey has informed the 
writer that the drinking of water is rare- 
ly observed among squirrels, although the 
taking of moisture in the form of sap is 
not uncommon. It has been noted that the 
eating of infected bark is most prevalent 
during the winter, when the more succu- 
lent foods are sparsely represented in the 
diet. 

Several investigators (4, 6, 15, 21, 23, 
25), as well as the writer, have observed 
that the pine bark is rarely eaten to any 
extent beyond the limits of the cankers. 
Except for the work of porcupines, 
healthy white pines, occurring in asso- 
ciation with trees infected with blister 
rust, have never been observed in the 
West with the bark eaten from them. 
Hosley (9) stated that red squirrels eat 
buds but not bark of several coniferous 
trees including white pines. Pike (19) 
reported that in the northern Black Hills 
young ponderosa pine had been girdled 
by the common red squirrel (Sciurus 
hudsonicus), which ate the succulent in- 
ner bark and cambium layer. He also 
observed squirrels feeding in a similar 
manner on Jack pine (Pinus banksiana 
Lam.) on the Chippewa National Forest 
in Minnesota. No instances are known to 
the writer of these rodents feeding in 
this manner on the healthy bark of white 
pines, although it might possibly occur. 
It would appear evident, therefore, that 
the blister-rust-infected bark contains ele- 
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ments palatable to certain rodents, and 
that these elements are not found in 
healthy white pine bark. 

Fungi are by no means a new or un- 
usual food for animals and it is not en- 
tirely strange, therefore, that various ro- 
dents feed on the blister-rust cankers. 
Buller, (3, pp. 195-211) in reporting his 
observations, together with the observa- 
tions of several others, upon the eating 
and storing of various species of fungi 
by rodents, especially the red squirrel 
of North America, stated that this squir- 
rel feeds not only on seeds of fir cones, 
hazelnuts, etc., but is also an habitual 
mycophagist. Mr. Stanley Jewett of the 
U. S. Biological Survey informed the 
writer that many kinds of animals feed 
on fungi, particularly the annual fleshy 


Fig. 1—Blister rust canker on Pinus monticola 
on which mice had fed. Scale is in inches. 
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forms, commonly known as mushrooms 
or toadstools. 

Many instances are known of various 
rodents feeding upon bark invaded by 
stem-infecting rusts. Hedgcock and Hunt 
(8) reported that rodents, especially por- 
cupines and squirrels, feed upon the 
cambium layer of the galls of the rust 
Cronartium harknessii (Moore) Meinecke. 
In New England the dwarf juniper of- 
ten has on its stems cankers caused by 
the rust Gymnosporangium  clavariae- 
forme (Jacq.) D. C., which have been 
gnawed (7). In the western states the 
porcupine has been observed feeding 
upon the pifion blister rust (Cronartium 
occidentale Hedgc., Bethel, and Hunt), 
which so closely resembles the white pine 
blister rust (7). In some western locali- 
ties quite a high percentage of pifion 
blister rust cankers have been largely 
eaten off by rodents, with the same gen- 
eral effects described elsewhere in this 
paper for the white pine blister rust (7). 

The white pine blister rust is a rela- 
tively new source of fungus food for 
rodents in this country, however, being 
an exotic fungus from Europe, first dis- 
covered on Pinus strobus in eastern 
North America in 1909 (22) and intro- 
duced into western North America in 
1910 (12). Not until several years after 
these dates was the rust widespread on 
white pines over these two portions of 
the continent, and even then it was evi- 
dent that rodents were somewhat slow 
to discover the existence of this new food 
source. The writer and others of the Di- 
vision of Forest Pathology have noted, 
that in areas of heavy pine infection in 
the West as many as 8 to 12 years may 
elapse after the first appearance of the 
rust, before any evidence exists of rodent- 
feeding on the cankered bark. Clark 
(4) stated that in the East squirrels are 
somewhat slow to learn of the tasty rust 
canker. After the new source of food 
is once discovered, however, feeding on 
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the rust infections generally increases 
every year. 

As a general rule, most of the feeding 
on blister rust cankers by rodents takes 
place in late winter and early spring, a 
time of year when food is naturally 
scarce. Several blister rust investigators 
in the East (14, 15, 16, 25, 26) have re- 
ported that gnawed cankers are evident 
in greatest abundance during mild win- 
ters lacking in heavy snows. Kroeber 
(10), however, stated that the deep snow 
in the winter of 1932-33 no doubt forced 
the rodents to feed on cankers more than 
usual, and Snell (21, p. 275) reported 
that in particularly severe winters many 
cankers are almost completely gnawed 
away. The latter also said (p. 276) that 
this rodent injury was very common dur- 
ing the winters of 1922-23 and 1923-24 
in the Adirondacks, but was almost en- 
tirely lacking during the three succeeding 
years. In this connection, however, he 
made no mention as to the character of 
the winter weather during these years. 

Working in the West, the writer has 
been unable to correlate the activity of 
the rodents with the character of the 
weather. Occasionally a few freshly 
gnawed cankers have been noted in sum- 
mer; in some years rodents are fairly 
active in the fall; and some winters very 
little feeding on these rust infections oc- 
curs, regardless of prevailing weather 
conditions. Nichols (15) and White (25) 
in the East have observed very extensive 
enawing of the cankers in winter follow- 
ing a fall in which various nuts and 
other rodent food were noted to be 
scarce. It is the writer’s opinion that 
more intensive feeding on cankers occurs 
during winters preceded by summer and 
tall seasons in which normal rodent food 
for storage is scarce, and that mildness 
and severity of winters are not factors 
generally influencing the extent of such 
rodent feeding. 

Another factor which possibly accounts 
for a larger percentage of cankers being 


998 


fed upon some years than others is the 
more or less periodic change in rodent 
population that takes place on a forested 
area. For example, squirrels may be 
noted as very numerous in some years, 
and scarce in others. 

Storage of fungi for food supply is not 
uncommon. Buller (3, pp. 195-211) re- 
ported squirrels in the East storing many 
different species of fleshy fungi, and the 
writer has made the same observations 
in the West. Also, in the fall of 1924 
at Garibaldi, British Columbia, the writer 
observed a pine squirrel gnawing off 
small canker-infected branches, dropping 
them to the ground, and later removing 
from the branches the cankers, which it 
carried to a cache under large rocks 
nearby. Presumably this squirrel was 
making provision for the coming winter. 

Severance of twigs and small branches 
infected with blister rust has been noted 
as fairly common in the West, and Snell 
(21) and Kroeber (10) reported this in 
the East. In the case mentioned above 
of storage of the cankers, the squirrel 
was working in a small, heavily infected 
western white pine about 20 feet in 
height. Under this tree 60 freshly sev- 
ered branches were counted. Such cases 
are fairly common some seasons, and 
under individual trees the ground may 
be literally carpeted with small twigs. 
Severance is usually confined to branches 
less than one-fourth inch in diameter. It 
is believed the twigs are gnawed off be- 
cause they are not stiff enough to sup- 
port the weight of the animal while it 
eats the diseased bark. They are there- 
fore dropped to the ground or carried to 
larger branches. Snell (21) was of the 
same opinion. Most of the feeding, how- 
ever, occurs on cankers on the larger 
branches or on stems of the tree. 

A mature blister rust canker may be 
divided into three parts, namely, a cen- 
tral zone in which aecia have been or are 
being borne, next a zone in which pycnia 
have been or are being produced, and 
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finally an outward discolored zone. Ro- 
dents show a preference for aecial and 
pycnial zones, but will often eat the 
bark of all three zones. The central 
portion of old cankers is usually not 
touched, since much of the bark there 
is dead after having produced aecia for 
several seasons. The discolored zone is 
often eaten, but rarely does the gnawing 
extend into the green healthy bark. The 
writer and others (7, 21) have seen 
cankers showing evidence of successive 
yearly rodent visitation, each year the 
animals having eaten off the new growth 
of the fungus near the limits of the 
canker. Cankers parasitized by secon- 
dary fungi are seldom fed upon. 

Gravatt and Posey (7) attempted to 
determined why the squirrels like the dis- 
eased bark. In the test they conducted, 
small pieces of the bark from healthy 
etiolated and pycnial zones were eaten 
by several people. The bark from the 
pycnial zones was found to be more ten- 
der and pliable than the healthy bark. 
It also has less resin and less of the bit- 
ter tannin-like taste which was objection- 
able in the healthy bark. The pieces 
from the etiolated zone were in texture 
and taste somewhere between those from 
the pynial zone and the healthy zone. In 
cutting into the bark, it was noted that 
the flow of resin was less in the diseased 
parts. As explanation of the above 
changes, it has been found by Colley 
(5), and previously mentioned herein, 
that though bark of the diseased parts 
becomes swollen, often to several times 
its normal thickness, yet there is no evi- 
dence of increase in the number of cor- 
The increase in 
thickness is due to the packed masses of 
soft mycelium in and between the bark 
elements. This growth of mycelium with 
the haustoria interferes with the flow of 
sap and resin. 

Just what attracts the rodents to the 
cankers is not known. The pronounced 
odor of the pycnia may attract them 
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during summer and fall, but this spore 
stage is not in evidence during winter 
and early spring, when feeding on cank- 
ers is most common. At that time of 
year odors not discernible to man but 
enticing to rodents may be given off from 
the infected bark; or perhaps the newly 
infected orange-colored bark offers some 
attraction. White (25) stated that in 
the East during winter it seemed that 
feeding took place during the day when 
the sun was warmest, and that possibly 
the heat caused the pycnial stage to give 
off an odor that attracted the red squir- 
rels. At any rate, rodents have the 
ability to find cankers on small twigs 
that might readily be overlooked by any- 
one making a casual inspection for the 
rust. Also, near the tops of very lightly 
infected trees 60 to 80 feet and more in 
height cankers have been observed on 
which gnawing has occurred, indicating 
the keenness of rodents in locating this 
fungous food. 


EXTENT AND RESULTS OF REMOVAL OF 
AxrcIA-BEARING BARK 


The principal result of rodent-feeding 
on blister rust cankers is reduction in 
volume of aeciospores, which, as_ will 
later be shown, must sometimes be an 
important factor in reducing the amount 
of infection on currants and gooseberries 
—the alternate host plants of the rust. 
Rodents generally remove all the infected 
bark down to the wood, which hastens 
the death of the infected limb beyond 
the canker. When this happens aecio- 
spore production usually is arrested un- 
til the remaining infection has grown 
down the branch into a node or into the 
trunk of the tree, in which event aecial 
sporulation will usually again take place. 
Girdling of the infected limb by rodents, 
however, may increase somewhat the 
chances of complete dying out of the rust 
before it reaches the trunk. Cutting off 
of small infected twigs may be beneficial 
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in the same way, but seldom causes the 
death of the resulting stub, on which 
there usually remains a small portion of 
the rust infection. The infection in such 
cases generally continues to grow into a 
branch internode or into the tree trunk, 
where normal development of the canker 
usually again takes place. Lachmund 
and Hansbrough (13) found that a small 
amount of the fungus mycelium of the 
rust in the end of branch stubs tended 
to keep the stubs alive until the fungus 
grew down the stub and into the bole of 
the tree. The stubs in this case were a 
few up to about 17 inches in length and 
resulted from severing the branches with 
a knife near the lower extremity of the 
canker. Uninfected stubs of the same 
length as infected ones, which were used 
as checks, would, however, in practically 
all cases, die within about 6 months. 
Some of the cankered stubs in their test 
remained alive as many as five and six 
years. 

Removal of the diseased bark cannot 
be considered as increasing the damage 
to the pines. Only when rodents girdle 
the stems of infected pines is the death 
of the trees hastened. Such trees are 
usually small and would generally suc- 
cumb to the attack of the rust in a few 
years. Removal of the infected bark by 
rodents must, therefore, be considered of 
value by hastening the death of the dis- 
eased tree and thus reducing the volume 
of aeciospores that might normally be 
produced on stem and branch cankers. 

Records on the extent of rodent-feeding 
of rust infection in the eastern part of 
the United States may be stated briefly 
as follows: In 1917, at Kittery Point, 
Maine, Gravatt and Posey (7) found, 
after tabulating every infection (total 
289) on 43 trees, that 17 per cent of the 
cankers had been partially eaten off, and 
of these about 75 per cent had from 40 
to approximately 100 per cent of the 
bark removed. Spaulding (22, p. 75) 
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TABLE 1 
RODENT GNAWING ON CANKERS AT CHEE KYE, B. C.—DATA SECURED IN NOVEMBER, 1924 
Stage of development of cankers 
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rodents, and in most cases the injury was 
complete enough to prevent the formation 
of aecia the following spring. On a 
heavily infected area of 35 to 40 acres 
near Northwood and in other locations 
in New Hampshire, Newman (14) found 
that in 1928 practically every infected 
pine was gnawed by squirrels. In most 
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through the activities of the squirrels 
aecial sporulation had been reduced 15 
per cent. In many cases branches had 
been gnawed off at the canker. 

Lachmund took data on a large num- 
ber of cankers on Pinus monticola in the 
vicinity of Chee Kye, British Columbia, 
in 1924, to determine the percentage of 
these infections that had been gnawed 
by rodents. The area was selected as 
being representative in this regard for 
average conditions noted at the older 
pine infection centers in the coastal re- 
gion of British Columbia at that time. 
A summary of these data is given in 
Table 1. 

From the data in this table it would 
appear that the rodents showed some 
preference to cankers with regard to age 
or stage of development, selecting to a 
certain extent those that were well ma- 
tured. Of the cankers which had sporu- 
lated more than once, 44.3 per cent were 
not gnawed, of those which had sporu- 
lated once or with 1923 pycnia, 56.4 per 
cent were not gnawed, and 88.7 per cent 
of the young cankers were not touched. 
Lachmund estimated that 25 per cent of 
the aecia-bearing bark had been removed. 

Near Revelstoke, British Columbia, in 
the interior of the Province, on a com- 
paratively light infection area compris- 
ing about 30 acres, an examination was 
made in 1931 of 818 infected trees on 
which were found 1480 cankers. From 
a tabulation it was found that 13.5 per 
cent of these cankers had been gnawed to 
some degree by rodents. In 1933 on this 
same area over 500 cankers, selected at 
random, were examined and approximate- 
jy 25 per cent of them were found to 
have been fed on by rodents. The ma- 
jority of these cankers produced very 
few or no aecia that spring, as removal of 
the bark took place sometime during late 
winter or early spring. Only a relatively 
few cankers were noted in this area in 
1927, and 1928, and most of these orig- 
inated in 1922. In 1927 a comparatively 
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heavy wave of infection occurred, and it 
is mainly the cankers of this “crop” that 
rodents have gnawed. The average height 
of the infected pines on this area is about 
20 feet, and there are on the average 
slightly less than two infections per tree. 
Considering the size of the trees and the 
small amount of the infection on them, 
the percentage of cankers on which gnaw- 
ing has occurred is regarded as a good 
example of rodent ability to find cank- 
ers. 

EK. L. Joy, of the Division of Blister 
Rust Control, U. S. Department of Agri- 
culture, Spokane, Washington, informed 
the writer by letter dated June 24, 1932, 
that at all the large pine (Pinus monti- 
cola) infection centers in northeastern 
Washington and northern Idaho, where 
there are thousands of cankers, rodent- 
chewed cankers were abundant. Flag- 
ging (killing of) the infected branches 
from this cause was very common. There 
was a very noticeable increase over past 
years in the number of rodent-chewed 
cankers on these areas. Mr. Joy believed 
the rodent-gnawing on blister rust cank- 
ers becomes an important factor only 
after the first and second waves of in- 
tensification have produced pycnia and 
possibly aecia. The rust became estab- 
lished on pines in northern Idaho and 
adjacent Washington in 1923, and Mr. 
Joy stated that it was not until 1928 that 
rodents commenced to be a factor in re- 
duction of aecial sporulation by remoyv- 
ing the infected bark. He has not seen 
the rodents at work. 

From the foregoing it would appear 
that rodents have been somewhat more 
active in the East, at least on some areas, 
than they have been in the West. There 
is evidence, however, that as pine infec- 
tion centers in the West become older, 
rodent-gnawed cankers become more nu- 
merous. So far as the writer knows, no 
pine infection areas have been noted in 
western North America on which it was 
almost impossible to find cankers with 
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aecia because of the activities of rodents. 
Perry (18), however, has observed this in 
the East. It is estimated for most of the 
older blister rust infection centers in the 
West that rodents have removed from 10 
to 35 per cent of the aecia-bearing bark, 
depending upon the length of time infec- 
tion has been present in a locality, i. e., 
the longer the rust has been present, the 
greater the activities of the rodents. On 
pine infection areas from which the ribes 
have been eradicated, thus causing a ces- 
sation in intensification of the rust on 
the pines, it would seem highly possible 
that rodents may in time feed so exten- 
sively on the cankers as to reduce aecial 
sporulation to a negligible quantity. In 
such event, spread of the rust to nearby 
uneradicated pine areas should be greatly 
reduced. 


SUMMARY 


In western North America pine squir- 
rels, chipmunks, and a mouse have been 
observed eating those portions of the 
living bark of white pine which were 
diseased with white pine blister rust. A 
few other small rodents and other ani- 
mals may possibly eat such bark. 

Rodents apparently feed upon the blis- 
ter-rust infected bark so as to obtain the 
fungus and possibly the starches con- 
tained in such bark. 

Most of the rodent-feeding on _blister- 
rust cankers takes place in late winter 
and early spring, a time of year when 
food is naturally scarce. 

Data are given on extent and results 
of rodent-feeding, both in eastern and in 
western North America. 

Removal of the infected bark in some 
instances results in a considerable reduc- 
tion in volume of aeciospores, the spore 
stage which infects currants and goose- 
berries (alternate host plants of the rust). 
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BRIEFER ARTICLES AND NOTES 
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Some PRAcTICAL CONSIDERATIONS OF 
Licht BuRNING IN THE SOUTH 


The recent discussion about light burn- 
ing in the South applies strictly to lands 
predominantly in longleaf pine or to be 
managed for pure longleaf. In order to 
help the public to get the situation clearly 
and correctly in mind, it is of the utmost 
importance that this factor of restriction 
be given extra emphasis at both the be- 
ginning and ending of any and all dis- 
cussions or writings. 

The above restriction at once excludes 
a very large area of southern pine lands, 
made up of the extensive shortleaf and 
loblolly belts and a large area in the 
longleaf belt where slash and _ loblolly 
pine occur in mixture and are strongly 
favored because of their rapid growth, as 
compared with the slow growing long- 
leaf, and the former, or slash pine, for 
its outstanding value for naval stores pro- 
duction. Because naval stores have prov- 
en to be comparatively profitable during 
the past few decades, there is a prevail- 
Ing tendency toward changing the com- 
position of stands by favoring the slash 
pine in preference to longleaf. In all 
these forest types it is very essential to 
exclude all fire either as a protective or 
as a cultural agent. Their total area is 
roughly estimated at 150 million acres, 
or about 80 per cent of the total southern 
pine lands, not including interspersed 
hardwood and cypress lands. 

An essential consideration relates to the 
well-known difficulties in burning over 
longleaf lands in midwinter. The un- 
dulating surface of the coastal plain con- 
sists of alternating low ridges and de- 


‘pressions with frequent river margins and 


swamps. To do any kind of a good 
burning job requires, in practically all 
cases, a reburning later in the season to 
clean-up portions that were too wet to 
cover in the main burning. In dry times 
these low places with their heavy vegeta- 
tive growth of trees, shrubs, and herbace- 
ous plants offer the worst menace for 
destructive action by fire. It is difficult 
to find surface conditions just right for 
light burning. The problem of light 
burning a 10-acre tract is very simple 
compared to that of light burning one of 
10,000 to 50,000 acres, an average prac- 
tical unit. This serves to raise another 
point. 

The cost of protective burning is a 
very real consideration, where a worth- 
while job is desired and all fires are to 
be kept strictly under control. Fire 
breaks are necessary and must be pre- 
pared in advance. Tools, hand pumps, 
water supplies, and trucks must be pro- 
vided, in addition to work-hands under 
experienced supervision. All of these 
cost real money. 


Fire, it is claimed, is a silvicultural — 


tool necessary for satisfactory seed ger- 
mination for renewing the longleaf stand 
after cutting. In this connection it should 
be noted that the silvicultural system for 
longleaf pine is eminently that of clear 
cutting with seed trees left for reproduc- 
tion, and the average rotation is from 40 
to 60 years. Hence the need for fire 
to facilitate reproduction, and for two 
burnings soon afterward for brown-spot 
control, will occur once in a period of 40 
to 60 years. This should not prove a 
troublesome problem. 
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In the past there has been little effort 
by the federal or state governments to 
dissuade landowners from light burning 
their lands for any purpose when done 
under complete control so as to prevent 
the spread of fire to adjacent lands. 
There is no law against the practice of 
a man burning his own lands under ade- 
quate safeguards of protection; likewise 
there has been but slight use made of 
such practice. 

The fight against woods fires in the 
South during the past two decades has 
been against promiscuous and uncon- 
trolled burning. Against such practice 
every state in the South has generally 
satisfactory laws. In the face of the 
current discussion of the possible use of 
fire on strictly longleaf pine lands in the 
South for protective or cultural purposes, 
there should be no let-up whatsoever on 
the part of forestry and civic agencies in 
the fight against promiscuous and uncon- 
trolled burning, which in the past has 
cost the people of the South and is con- 
tinuing to cost them such a vast sum of 
money in depleted and idle timberlands. 

W. R. Mattoon, 
U. S. Forest Service, Washington. 
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GREEN Mountain NATIONAL FOREST TO 
Have SEPARATE STATUS 


The Green Mountain National Forest 
was established as an independent ad- 
ministrative unit, with headquarters at 
Rutland, Vt., on November 1. The new 
unit will also take over supervision of 
the land appraisal and survey forces now 
in Rutland. Former Assistant Supervisor 
Gerald S. Wheeler of the White Moun- 
tain National Forest will become the first 
Supervisor. District ranger offices will 
be set up at Middlebury and Bennington. 

Land purchase in the Green Mountains 
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began in 1931, but the administrative 
work has hitherto been under the White 
Mountain National Forest. Last sum- 
mer the National Forest Reservation Com- 
mission approved an extension of the 
former Green Mountain Purchase Area 
which added 273,000 acres in the south- 
ern section of the state and running down 
to the Massachusetts line. This brought 
the gross purchase area to 580,520 acres. 
Excluding the nearly 160,000 acres al- 
ready under federal option or ownership, 
and an exempted 114,976 acres in towns 
and other non-purchasable areas, there re- 
mains a net 305,634 acres within which 
further purchases may be made. 


RAR 


Forestry In Hawatl 


Because of the impelling influence of 
the Emergency Conservation Work, which 
is now operating smoothly and efficiently, 
the progress of forest management in 
Hawaii was advanced during the fiscal 
year ending June 30, 1935, to a far 
greater extent than during any other 
similar period in the history of the 
Territory. 

There have been no changes in forest 
reserve boundaries during the year. The 
present total area of lands in all of the 
64 forest reserves on the 5 largest islands 
is 1,027,299 acres, of which 65 per cent, 
or 670,527 acres, belong to the Territory. 

On 2,628 acres of denuded government 
lands in forest reserves 1,172,326 trees 
were planted and 1,542 acres of tree 
plantations were cultivated, mostly by the 
C.C.C. boys. The five nurseries operated 
by the Division of Forestry produced and 
distributed 1,178,509 trees and_ other 
plants. Of these, 15 per cent went to 
farmers and 77 per cent were planted in 
the forest reserves. 
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On forest reserve boundaries 15 miles 
of new fences were constructed to keep 
out damaging stock, and 14 miles of ex- 
isting fences were repaired. Within and 
near forest reserves a total of 8,512 de- 
structive animals were eliminated. These 
consisted of 3,394 wild goats, 3,068 wild 
sheep, 2,035 wild pigs, and 15 wild cattle. 

The accessibility of forest reserve lands 
in the mountains was greatly increased 
by the construction of 62 miles of foot 
trails, 30 miles of truck trails, and 23 
miles of horse trails, and the mainte- 
nance of 140 miles of all of such trails. 


The 12 forest and grass fires which 
occurred during the year were promptly 
suppressed with very little damage and 
were confined to 385 acres. 

Many improvements were made with 
E.C.W. funds in nursery equipment, the 
construction of fire breaks, and the con- 
struction of shelter cabins in the moun- 
tains. 

The Emergency Conservation Work 
started in Hawaii in April, 1934, with 
559 enrollees. At the end of the period 
under review this number was increased 
to 1,144 and the work extended to the 
island of Molokai. This has been a great 
boon to the forest work in the Territory 
as well as to the physical and moral 
development of the youths employed, and 
it is sincerely hoped that it will be con- 
tinued for many years. 

C. S. Jupp, 


Territorial Forester. Hawaii. 
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A New Forest Pruntnc Toon 


A new forest pruning tool has been 
invented by the author which it is hoped 
will do much to stimulate the practice 
of forest tree pruning. The tool is light, 
of simple construction, and easy to con- 
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trol. It can be carried easily through 
brush or over rough topography. It is 
devised particularly for pruning selected 
stems from a point about 6 feet above 
the ground to 17 feet up, a height suffi- 
cient to produce a 16 foot butt log. 


Use of this tool has been demon- 
strated in white and Norway pine and 
has given considerable satisfaction to 
those using it. Trees with a d.b.h. of 
2 to 6 inches are neatly pruned after the 
operator has worked with the tool for 
only a short time and learned to calcu- 
late and regulate the impact needed to 
sever the limb. 


As shown by Figure 1, the tool consists 
of a blade having flat, parallel side faces 
and formed with equal concave recesses 
in opposite edges, the recesses having a 
common bisecting center line. The edge 
of each recess is ground to form a cut- 
ting edge. The edges are located on op- 
posite sides of a plane parallel to and 
centered between the flat side faces and 
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approximately midway between this plane 
and a face of the blade. The tool blade 
is made of knife steel and is easily 
sharpened. The blade is attached to 
whatever length handle is desired, or to 
an extension handle. 

Heretofore it has been the practice to 
employ a saw or other tool for pruning. 
Such tools as are now in general use 
may be very satisfactory for the first 6 
or 7 feet, but so far as the writer knows 
no tool has been devised for pruning 
above 7 feet that equals in performance 
the new tool described. 

While no definite comparative time 
studies have been made, observers have 
noted the speed with which trees are 
pruned and have expressed satisfaction 
with the quality of work performed. 

The tool is not intended for pruning 
large limbs but is very practical for 
pruning such limbs as should ordinarily 
be removed for the production of high 
grade lumber from butt logs. Limbs up 
to 1 inch in diameter and at a height 
between 6 and 17 feet are easily and 
quickly pruned. 

The cut is made by impact, first on 
the under side of the limb that is to be 
severed and then on the upper side. The 
concave cutting edge applied in this man- 
ner cuts completely around the limb be- 
fore severing it and on account of the 
cutting being done by impact a clean cut 
is made. The beveled blade and width 
between the upper and lower cutting 
edges, together with a slight tilting of 
the handle, allows a cut to be made at 
the desired point. As the knife com- 
pletes the cut the operator momentarily 
follows the falling limb with the knife 
for a few inches, causing it to drop 
away from the point where he stands. 

The tool is patented and will soon be 
placed on the market. 

J. H. Ricu, 
Mass. State College. 
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Councit Backs Forest Crepits BILu 


The Council of the Society of Ameri- 
can Foresters has endorsed the proposed 
Forest Credits legislation, known as the 
Fletcher Bill (S. 3417 and H. R. 9197). 
In doing so, the Council has set forth the 
following reasons for urging passage: 

“Tt provides for the extension of, fed- 
eral credit to lumber operators who agree 
to place their properties on a basis of 
sustained yield, and to manage them ac- 
cording to rules prescribed by a Forest 
Credits Bank, which is created for this 
purpose. These loans shall be used 
solely for forestry purposes such as silvi- 
cultural operations, improvement, protec- 
tion, management, and operation of for- 
est lands and the utilization of forest 
products, the purchase of forest lands to 
be used in connection with the construc- 
tion of forest railroads and highways, 
and for transportation facilities to such 
lands. 

“Provision is made for insurance of 
forest properties which are security for 
such loans. Loans can be withheld in 
states whose laws and regulations do not 
give adequate protection to forestry oper- 
ations. 

“The loans are for a maximum of 
thirty years. 

“Such a provision for forest credit 
will remove one of the most serious ob- 
stacles to the practice of sustained yield 
forestry by land owners, without which 
practice a large measure of forest denuda- 
tion must eventually continue.” 
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COLLECTION OF YELLOW PopLaR SEED 


The collection of good yellow poplar 
(Liriodendron tulipifera, L.) seed, as a 
tule, presents a difficult problem owing 
to the height of the tree, the character 
of the seed, and the fact that when col- 
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lected the seed generally shows a low 
viable content. 

The method generally used, where there 
is no logging operation available, is to 
climb the trees and clip the cones indi- 
vidually or in clusters. They are then 
picked up and dryed until ripe enough 
to shatter and shake loose the individual 
seeds. 

This clipping of cones is a slow and 
laborious process. The average amount 
of cones collected with C.C.C. labor with 
this method is 1% bushel per man per 
day. The cones, when collected, are very 
compact and consequently heat and mould 
quickly and, for that reason, have to be 
dried with a great deal of care. 

Seed collected in this manner by C.C.C. 
or other inexperienced labor is usually of 
low quality due principally to the varia- 
tion in degree of ripeness of the cones. 
Some of the cones will be too green and 
immature and will mould in the, process 
of drying. Other cones which are fully 
ripe may shatter before they reach the 
ground and the seed will be lost. 

A new method has been tried in the 
Tennessee Valley by the T.V.A. Reforesta- 
tion and Soil Erosion Section of the For- 
estry Division with varying degrees of 
success. A tarpaulin or large canvass 
cloth is stretched out under a tree with 
a man at each corner to move it from 
place to place. One or more men then 
climb the tree and shake the cone-laden 
branches individually. The shower of 
seed is caught by the men with the tar- 
paulin. 

This method requires that the seed be 
in a little riper stage than when the 
cones are clipped and is advantageous in 
that respect. The seed when collected in 
this way should contain a higher per- 
centage of viable seed due to the fact 
that when the limbs are shaken there is 
always a breeze of some kind which 
blows the seed some distance from the 
tree. The tarpaulin can be placed under 
the portion of the shower which is closer 
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to the tree and thus a larger percentage 
of the heavier or more viable seed is 
saved and the lighter sterile seed are 
blown away. This procedure can be com- 
pared to a mammoth winnowing process 
similar to the old method of cleaning 
wheat. 

This method of collecting yellow pop- 
lar seed cannot, however, be used under 
all conditions. It cannot be used when 
the velocity of the wind is more than 
moderate owing to the fact that the seed 
when falling will be blown too far from 
the tree and may be scattered over too 
wide an area to be caught by the tar- 
paulin. It cannot be used where the 
timber stand is heavy because the tar- 
paulin cannot always be moved to the 
most advantageous spots to catch the fall- 
ing seed. The latter disadvantage is offset 
considerably by the fact that trees with 
heavier crops of more viable seed are 
found in open stands or near the edges 
of clearings. When only a moderate 
amount of underbrush occurs under the 
seed trees it can, in some cases, be cleared 
off to good advantage. 

The advantages of the method are: 

1. Speed of Collection—As much as 
ten bushels of seed have been collected 
by 8 C.C.C. boys in an hour. 

2. Quality of Seed—tThe seeds are of 
better quality and have a higher per- 
centage of viability because they are 
more uniformly ripe and on account of 
the fact that only the heavier and more 
viable seed are saved. 

3. Simplification of Work.—The proc- 
ess of drying and shattering is eliminated. 
No trees have to be felled nor do any 
branches on standing trees have to be cut. 

As stated above, this method is not 
suitable for seed collection under all con- 
ditions and a combination of the two 
methods often proves very successful. 
Where the tarpaulin cannot be used, the 
old method of clipping might still apply. 

Ernest Hinson, 
Tennessee Valley Authority. 
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Saw Versus Pruninc SHEARS 


Widespread interest in the subject of 
forest pruning has recently developed, 
and the initiation of pruning practice in 
many places has led to the development 
of some new and improved tools. It is 
expected that improvements will continue 
to be made, and foresters should be alert 
in experimenting with all new models as 
they appear. 

In a recent bulletin! setting forth some 
results of experiments in pruning planta- 
tions of pine in southern New England 
the hand saw was favored over pruning 
shears as a pruning tool. This conclu- 
sion was reached because the saw re- 
sulted in cuts closer to the stem, in less 
bruising of the tree, and was easier to 
manipulate in dense clumps of branches 
than the long-handled (two - handled) 
shears. (Pruning shears operated in one 
hand do not have the capacity to cut 
branches of the size normally encountered 
in forest pruning and hence are not suit- 
able). 

Recently we have had our attention 
called to a new pruning shears with 
which as efficient work can be done in 
low pruning as with a hand saw. This 
tool, the Porter Pointcut Pruner, will 
cut as close to the stem as a saw, does 
not bruise or otherwise wound the tree, 
and leaves a smoother cut than the saw. 
It has handles long enough to give ade- 
quate leverage and yet short enough to 
be manipulated without difficulty in 
plantations with limbs reaching to the 
ground. The tool is 20 inches in total 
length. It has two cutting blades spe- 
cially designed to eliminate the tendency 
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found in most pruners to creep out on 
the branch as the cut is made, leaving 
a stub. The two sharp blades also avoid 
the bruising incident to the use of prun- 
ing shears with one dull blade. 

The weight of the tool is greater than 
that of the saw and is largely at the end 
farthest from the operator. For this 
reason the pointcut pruner may perhaps 
prove more fatiguing than the saw. It 
requires two hands constantly in use, and 
therefore is not suited for high pruning 
from a ladder. 

Pruning can be carried a foot or more 
higher up the tree while standing on the 
ground than is the case with the hand 
saw. Preliminary speed tests with hand 
saw and the Pointcut Pruner in a dense 
plantation indicate about equal speed for 
the two tools. Maintenance of the tool 
in first-class cutting condition may prove 
cheaper for the new pruner than for the 
saw when working with certain species. 
Certainly the new Pointcut Pruner merits 
a trial for low pruning. 

For high pruning the concave knife 
developed by J. H. Rich and described 
in this issue of the JoURNAL is a promis- 
ing new tool. 

Conditions as to size and character of 
branches to be removed, density of stand, 
terrain, and labor are so variable as to 
require local experimentation before the 
most appropriate pruning tools for a re- 
gion can be determined. Recognition of 
this fact should stimulate foresters to 
try all available types of tools when start- 
ing forest pruning in a new region. 

PG HAWLEY, 
Fel eeeLAPE, 


2Artificial pruning in coniferous plantations. Bull. 39, Yale School of Forestry. 
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Canadian Woods, Their Properties 
and Uses. By T. A. McElhanney 
and associates in the Forest Products 
Laboratories of Canada. J. O. Pate- 
naude, Printer to the King’s most 
excellent Majesty, Ottawa, Canada. 
Pp. 345; figs. 32, plates 101. 


The title of this publication is too 
modest and somewhat misleading, at least 
as it might be so interpreted in the United 
States, for the book is really a handbook 
covering the high points of what the 
Laboratory knows and has found out 
about Canadian woods and contains much 
information beyond’ properties and uses. 
The foreword says in part: “The harvest- 
ing, manufacture, and use of wood and 
wood products have given rise to many 
intricate problems. Investigations of such 
have been carried out and reported in 
publications of the Dominion and Pro- 
vincial Forest Services and other agencies, 
but heretofore no attempt has been made 
to assemble in one volume the principal 
data with respect to Canadian woods 
which are required by those directly en- 
gaged in the wood-using industries or 
otherwise interested in obtaining data 
thereto. This book is intended to fill, at 
least in part, such a need.” The book is 
made up of ten chapters, entitled: Cana- 
dian Woods, General; Commercial Tim- 
bers of Canada; The Structure of Wood: 
The Mechanical and Physical Properties 
of Canadian Woods in Relation of Their 
Use; The Seasoning of Lumber; Decay 
and Stains in Wood; Preservative Treat- 
ment of Wood; Pulp, Paper, and Related 
Products; The Chemical Utilization of 
Wood; and Classified Uses of Canadian 
Woods. In addition there is an appen- 
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dix giving figures on the mechanical 
properties of Canadian woods. Follow- 
ing each main chapter is what seems to 
be a fairly complete bibliography. 

Besides the use and property phases 
the book gives data on methods of han- 
dling, processing for different products, 
seasoning practice, preservative treatments, 
etc., all designed to assist those interested 
in the wood industries of Canada. The 
book is well arranged and_ illustrated, 
plainly printed on good paper, and is 
a valuable reference manual for anyone 
interested in Canadian woods. Those in- 
terested in obtaining a copy should get 
in touch with the Forest Products Labo- 
ratories, Ottawa, Canada. 

R. D. Garver, 

Forest Products Lab., U. S. For. Service. 
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Applied Silviculture in the United 
States. By R. H. Westveld. 416 
pp., 87 figs. Lithoprinted by Ed- 
wards Bros., Ann Arbor, Michigan. 
$4.00. 


This worthwhile addition to the books 
on forestry represents not only an enor- 
mous amount of compilation, but also 
brings in the results of the author’s own 
experience, together with the most up-to- 
date results of various experiment sta- 
tions and other forest agencies. Natu- 
rally, the reviewer was most interested in 
the two forest regions of the Pacific 
Northwest—the Douglas Fir and _ the 
Northwest Ponderosa Pine Regions. For 
review, consultation, and additions the 
author lists in his preface such author- 


ities as R. E. McArdle, L. A. Isaac, W. 
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H. Meyer, P. A. Briegleb, E. L. Kolbe, 
and R. H. Wiedman. It is taken for 
granted that other chapters were equally 
well scrutinized by authorities in other 
regions. 

Following a brief preface, the author 
immediately starts in on the 18 forest re- 
gions. The main headings under each 
region are: Description, Historical, Eco- 
logical Basis for Silviculture Practice, 
Economic Basis for Silviculture Practice, 
The Application of Silviculture, and Ref- 
erences. 

The book is so well organized that it 
could well be used as a text for a course 
in “Regional Silviculture.” 

This lithoprinted book in two column 
style is easy to read and is well illus- 
trated, using largely photos supplied by 
the U. S. Forest Service. 

The student may find the book slightly 
objectionable because of its size and 
weight, as it measures 814 x 11 inches 
and weighs 314 pounds. 

T. J. STARKER, 
Oregon State College. 
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General Forestry. A General Introduc- 
tion to Forestry in the United States, 
with Special Reference to Recent 
Conservation Policies. By Nelson 
Courtlandt Brown. John Wiley & 
Sons, Inc., N. Y. 293 pages. $3.25. 


By cautiously admitting on page three 
that “The fear of a timber famine does 
not seem to be justified,” the author of 
this work may have forfeited the esteem 
of some of our best people, but to this 
reviewer, such a statement was an invita- 
tion to read the book. 

The author has given us a clear and 
concise, yet comprehensive, picture of our 
forest growing and forest utilization es- 
tablishment, and has indicated with suff- 
cient flexibility to make the whole thing 


1011 


plausible how forestry science is being 
applied today, and can be applied to- 
morrow, to make our forests permanent, 
moderately profitable, and of great pub- 
lic value. Apparently, he feels that for- 
estry science is a tool to be adopted in 
the woods as rapidly and used as inten- 
sively as economic conditions permit; 
but he is not disposed to admit that the 
case is hopeless because we have been 
slow in copying European policies and 
technique. 

The latter portion of the book, which 
deals with forestry in the new govern- 
ment programs, education, research and 
the defunct Lumber Code, is less clean 
cut. It is difficult to write history while 
it is being made. Ten years hence, these 
various startling developments in con- 
servation will be viewed in perspective 
and assigned their proper values in the 
scheme of things. Today, it is impor- 
tant to us to have current information 
and for that reason, the author has done 
a useful chore in bringing together ma- 
terial of this sort. 

While the unity of the book as a work 
on general forestry is considerably dam- 
aged, the author evidently took this risk 
deliberately, feeling no doubt that per- 
sons interested in the subject should have 
available the last word on the multitudi- 
nous activities of the New Deal, as well as 
the less exciting material that always is 
found in appendices. A few factual er- 
rors apparently got by the checkers. 
Many readers will decline to agree with 
some of the conclusions reached by the 
author. Probably he is guilty of more 
than a little hero worship and over em- 
phasis; but taken by and large, this is a 
workmanlike job. In addition to’ its 
manifest value in the classroom and 
study, this book should be required read- 
ing in every forest industry office in the 
United States. 

Joun B. Woops, 
Natl. Lumber Mftrs. Assoc. 
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The School in the Camps. By Frank 
Ernest Hill. 84 pp., 21 halftones. 
American Association for Adult Edu- 
cation, 60 E. 42nd St., New York. 
1935. 


This is by no means “just another 
book on the C.C.C.”! This little volume 
is the result of a field survey carried on 
in some C.C.C. camps in each of the 
Corps Areas by Frank E. Hill, the able 
field representative of the American Asso- 
ciation for Adult Education, from whom 
copies are probably obtainable. 

While the author’s interest is primar- 
ily in the C.C.C. educational efforts and 
programs, his book is by no means lim- 
ited to this one field. The twelve chap- 
ter headings are: 


Beyond the Highways, Enrollees, Edu- 
cation Comes to the Camps, Beginnings, 
Advisers, Personal Interview, Classrooms 
and Faculty, Illiterates and Highbrows, 
“These Men Will Work with Their 
Hands,” Teaching on the Job, Inertia 
and Frustration, “We are Making His- 
tory.” 

While these headings may sound aca- 
demic or pedagogic, Hill’s book is very 
far from being described by either of 
these terms. It is not only a fine sum- 
mary of educational work for the C.C.C. 
on the ground, but it is a very human 
document. The author saw much more 
and much beyond the camp educational 
advisors, their work and their problems. 
His opinions while frankly expressed on 
the Army and civilian overhead, the 
camps and their management, are at times 
penetrating and critical, but just. He 
writes from first-hand knowledge. 
Throughout he displays imagination, 
breadth of background, human sympathy, 
humor; and the book is delightfully 
written. Although I have seen many 
C.C.C. camps and many enrollees, camp 
commanders, and project superintendents, 
I admit the author saw them all in a 
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somewhat different light and more ob- 
jectively than I did. 

Anyone connected with the C.C.C. or 
interested in any way in the Corps will 
enjoy if not profit from reading this very 
readable little book. 

Joun D. GUTHRIE, 
U. S. Forest Service. 
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Manual on Preservative Treatment 
of Wood by Pressure. By J. D. 
MacLean. 
Misc. Pub. No. 224. Pp. 124, tables 
21, graphs 35. Washington, 1935. 


Published in a year when the amount 
of wood being impregnated with preserva- 
tives is again on the increase, this bulle- 
tin has made a timely appearance. As 
production increases the field for pre- 
servative treated wood expands, so that 
information of the type contained in this 
publication is essential not only to wood 
preserving plant operators but also to an 
ever increasing number of inspectors, 
engineers, consumers, and any others in- 
terested in lengthening the service period 
of wood in use. 

Mr. MacLean, for years a prominent 
figure in the field of wood preservation, 
commences his publication with a few 
generalizations. These pertinent but con- 
cise statements are followed by brief dis- 
cussions of the principal methods used 
to impregnate wood with preservatives by 
pressure, and then, briefly, the most im- 
portant preservatives are considered. Con- 
tinuing in logical order, the paramount 
considerations in pressure treatments are 
discussed in the clear, concise style which 
is typical of the entire publication. 


Several topics are particularly worthy 


of note. Among them is the method of 
portraying moisture content of wood and 
its effect on the impregnation along with 
charts which enable the- reader to deter- 


U. S. Dept. of Agric., 
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mine air space in timbers of any common 
specific gravity and moisture content. 
Another noteworthy dicussion is the treat- 
ment given seasoning of wood, particular- 
ly by steaming and boiling. Accompany- 
ing this part of the publication are other 
charts which enable the user to deter- 
mine the temperature at certain depths 
of the various sized timbers subjected to 
various types of treatments. 

The consideration given the factors 
affecting treatment and the recommeénda- 
tions, particularly those in regard to 
preparation of specifications, are also 
important parts of the work. On the oth- 
er hand, to state that any topic discussed 
in the bulletin was superfluous or un- 
important would be a mistake. 

The concluding pages bear important 
formulas and close with a bibliography 
which includes most of the recent and 
important papers on wood preservation. 

Being so well written and including 
so much information, any defects such as 
ihe lack of emphasis on the importance 
of resin ducts in penetration of certain 
softwoods can be readily overlooked. 

As a guide for anyone interested in 
preservative treated timber this publica- 
tion has no equal. Its value is decidedly 
enhanced, particularly from the layman’s 
view point, by the simple, clear examples 
of the use of charts and formulas. Then, 
too, the statements concerning the value 
of practical experience in final deter- 
mination of specifications adds to its 
worth as well as showing the knowledge 
and experience back of the preparation 


of this booklet. 
Hersert B. McKean, 


Louisiana State University. 
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The Relative Feeding Power of Oaks 
and Maples for Soil Phosphorus. 
By H. L. Mitchell and R. F. Finn. 
Black Rock Forest Papers, Vol. 1, 
Or cnet 930% 


This second number of the Black Rock 
Forest Papers presents evidence to indi- 
cate that certain forest tree species which 
do not have a high wood value may be 
extremely beneficial from the standpoint 
of maintaining a high level of forest soil 
fertility. 

Four quarter-acre sample plots were 
established in a mixed hardwood stand 
at the Black Rock Forest. The different 
plots were given various amounts of rock 
phosphate in the spring. In the fall, leaf 
samples from red oak and red maple, 
growing on the plots, were analyzed for 
phosphorus content. The results showed 
an extremely high correlation between the 
amount of phosphorus applied and the 
phosphorus content of the leaves. In all 
cases, the P content of the red maple 
leaves was approximately 100 per cent 
higher than that of the red oak leaves. 

The authors present the hypothesis that 
since red maple is absorbing such rela- 
tively large amounts of phorphorus and 
redepositing it in an available form in the 
surface soil, the species should be retained 
in preference to those species which have 
a lower nutrient content in their foliage. 

The paper presents the subject in an 
interesting manner, and suggests strongly 
that, if foresters are to maintain a high 
level of productivity in forest soils, more 
attention should be paid to the nutritional 
value of the leaf litter deposited by the 
different tree species. 

Ropert F. CHANDLER, JR., 
Cornell University. 


Me 
as 


CORRESPONDENCE 


be 


Editor, Journal of Forestry, 
Washington, D. C. 
Dear SIR: 

Reference is made to the following 
statement, “if this rule for defect de- 
duction has been published elsewhere, 
the author is not aware of it,” that ap- 
peared as a footnote in my article, “De- 
fect Deduction for the One-Quarter-Inch 
International Log Rule” which was pub- 
lished in the August JOURNAL. 

By writing this footnote in such gen- 
eral terms, I inadvertently laid claim to 
originating the deduction formula, 


Wax lS 


16 


This, however, was not my _ intention. 


The note should have read as follows: 
If this standard rule for the International 
14-inch log rule has been derived before, 
and published elsewhere, the writer is 
not aware of it. 

Professor Clark of the University of 
Idaho originated and has used the for- 


- Ww” x Ts x 12 
mula ———_———— for over fifteen years 
16 
to make deductions for the Scribner 


Decimal C log rule. 

I would appreciate it very much if 
you would publish this letter, in order 
to give Professor Clark the credit he 
rightly deserves. 

Very truly yours, 

R. M. Brown, 
University of Minnesota. 


FOREST COVER TYPES OF 
THE EASTERN UNITED 
STATES 


A valuable contribution to forestry 
literature is the final report of the So- 
ciety’s Committee on Forest Types. 97 
forest types are listed giving composi- 
tion, occurrence, importance, associ- 


ates, place in succession and variants 
and synonyms. A comprehensive table 
contains common and botanical names 
of tree species. (Second edition.) 


PRICE, 50 CENTS A COPY 


SOCIETY OF AMERICAN 
FORESTERS 


810 Hill Bldg., 839 17th Street, N. W. 
Washington, D. C. 
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THE PERFECT GIFT is the one 
that helps some one else. You help 
many when you use Christmas 
Seals. » » The gay little seals 
finance a program of free clinics, 
X-rays, tuberculin testing, nursing 
service, education, rehabilitation, 
and research to help control tuber- 
culosis. » » Make your Christmas 
gift the perfect gift by using Christ- 
mas Seals on your holiday letters 
and packages. 


Sy 


BUY. 
CHRISTMAS 
SEALS 


The National, State and Local Tuberculosis 
Associations of the United States 
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PRUNER 


/ QUICKER ON THE POINT 


HKP POINTCUT 


CUTS CLOSER — CLEANER 


This new Porter tool is, we be- 
lieve, the ideal forest pruner. It 
is equally satisfactory for light 
or heavy work. To cut tough 
branches up to 114” in diameter, 
a 50% to 100% increase in 
power is instantly available in 
the patented shift. 


The Porter Pointcut Pruner cuts as 
close to the stem as a saw, does not 
bruise’ or wound the tree. Leaves 
smocther cut than saw. Handles are 
long enough for adequate leverage 
and yet short enough for easy 
manipulation in plantation with 
limbs reaching to the ground. 20 
inches long—has two cutting blades 
especially designed to eliminate ten- 
dency found in most pruners to 
creep out on the branch as the cut 
is made, leaving a stub. Has two 
sharp blades. No dull blade or 
hook to bruise the bark. 


5 J 50 


If your dealer does not carry Porter 

Pointcut Pruners and Porter Forest- 

ers—send your order direct to us. 

Please mention dealer’s name. Send 
for circulars. 


H. K. PORTER, INC. 


EVERETT, MASS., U. S. A. 
The Bolt Clipper People Est. 50 Years 


Light in weight—2 1 Ibs. 
Handy in size—20” long. 

asy to use in close 
places. Strong, rugged 
construction. Will do the 
work of an ordinary 30” 
tool—do it easier, better 
and quicker. 


HERE are nearly 4,000 Institutions of botany, for- 
estry, agronomy, etc. There are between 60,000 


G Y 
GENERAL BOTANY S 
SYSTEMATIC BOTANY i i= 
PAYTORATHOLOGY and 70,000 botanists. There are about 1,000 peri 


mace odicals concerned with plant science! How can you 
keep in touch with all this activity? How can you 
find out what other workers are doing and what new 


work they are planning? CHRONICA BOTANICA 
will help you. Subscribe to it and help with the compilation of the next 


volume. 


All directors of institutions and secretaries of ceive our Autumn Bulletin, which will reach 
societies will receive a copy of our question- them annually before Oct. 15th, are kindly re- 
naire at the beginning of December of each deed ater aecunint cusker” the incl at’ their 
year. Replies should reach the Editor-in-Chief, 
Dr. F. Verdoorn, Leiden, Holland, not later than 
January 30th, as it will generally be impossible 
to make use of information received after that 
date. Directors or Secretaries, who do not re- December. 


earliest convenience, which will enable us to 
include them in our mailing list, and will ensure 
their receiving a copy of the questionnaire in 


Prospectus, sample pages and further information may be had from the 
EDITORIAL AND PUBLISHING OFFICE, P. O. Box 8, Leiden, Holland. 
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HEADQUARTERS FOR 
FORESTERS’ MEETING 


OLID comfort and speedy attention to your every want charac- 
terize the service of your headquarters hotel. Send in your 
reservation now so we can take the best care of you. 

If you’re driving, you might stop at one of our other points en route. 
If you do, make yourself at home at our hotel listed below. 


HOTEL ANSLEY 


Atlanta, Georgia 


Direction Dinkler Hotels Co., Inc., Carling Dinkler, President and General Manager 


Operating dil ad 
THE ANSLEY, Atlanta ANDREW JACKSON, Nashville 
JEFFERSON DAVIS, Montgomery ST. CHARLES, New Orleans 
TUTWILER, Birmingham 


Manual of the Trees of North America 


ii By CHARLES SPRAGUE SARGENT 


ORTY YEARS went into the making of this book. Its author, the leading authority on the trees of America, 
was the founder and director of the Arnold Arboretum of Harvard University. In it is compressed all the 
essential information on the identification, description and illustration of North American trees from Professor 
Sargent’s “Silva of North America.” The resulting book of 900 pages and nearly 800 illustrations answers 
every question on North American tree species and gives their ranges, the properties and value of their woods 
as well as their English and Latin names. This standard book, published at $12.50, is now offered at $5.00, 
less than half the previous price. 


Order from 


Society of American Foresters 
810 HILL BLDG. WASHINGTON, D. C. 


UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 
the degree of Bachelor of Science in Forestry. 

Opportunities for full technical training and for specializing in forestry problems 
of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
faculty supervision. 

For catalog and further information address 
FORESTRY DEPARTMENT 
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if wanted. 

Both tools use 
the same exten- 
} sion section. We 
1) recommend 8 ft. 


Write for Catalog 


Bartlett Mfz. Co. 


3015 E. Grand Blvd. 
Detroit, Mich. 


No little difficulty is experienced 
in trying to locate members that have 
moved. Please help us to maintain a 
correct mailing list. 


Make sure that we have your cor- 


rect address and insure prompt de- 
livery of the JouRNAL. 


As soon as you move, send notice 
of the change to 


THE SOCIETY OF AMERICAN 
FORESTERS 


810 Hitt BurLpinc 
WasuineTon, D. C. 


THE NEW YORK STATE COLLEGE OF FORESTRY 
SYRACUSE, N. Y. 


Undergraduate courses of four years are offered in forestry leading to the de- 
gree of Bachelor of Science. There is also opportunity for graduate work in several 
ch f forestry leading to advanced degrees. ; iy 
a The Callens has ample laboratories and classrooms in William L. Bray Hall and 
the Louis Marshall Memorial Building. It has forest enpee approximating 20,000 acres 
that serve for demonstration, research and instruction in forestry. 4 
ee Special laboratories for instruction in wood technology, in pulp and paper making, 
in kiln-drying and timber-treating and a portable sawmill are other features of this in- 
stitution. 
Catalog mailed on request. SAMUEL N. SPRING, Dean 


“RANGER 
SPECIAL” 
WATER BAG 


CBr ae the “RANGER SPECIAL” Water 
Bag is a fairly recent development, erroneous ideas 
regarding its construction and design are held by 
some who have not tested or used the equipment. 
One objection raised by some prospective buyers 
“appears to be that a fabric container will not last as 
long as one made of metal and will be more liable 
to puncture or cutting. Just the reverse has been 
proven by Rangers who formerly used metal tanks. 
They have found that the fabric bag lasts longer be- 
cause of the absence of rigidity in its construction. 
When it is dropped or thrown the shock is absorbed. 
It is practically impossible to puncture the heavy 
treated duck and it cannot be attacked by rust or 
corrosion. 


Fills quickly. 
Patented clos-— 
ing lock guar- 
antees a dry 
back at a 
times. 


The “RANGER SPECIAL” Bag can be quickly 
filled and operated by one man and when worn saves pel Ls 4 fee 
energy and prevents fatigue by conforming to the 
back like a cushion. No chafing, digging into the back or loss of balance when running 
The great resistivity of canvas to temperatures of water and its absolutely leak-proc 
qualities safeguard the health of operator. 


Make a test and know the best Knapsack Handpump. 


SOLE MAKERS: 


FENWICK-REDDAWAY MANUFACTURING CO.. 


46 PARIS ST. NEWARK, N. J. 


WEST COAST REPRESENTATIVE: 
EH. R. STANFORD, 409 N. Atlantic Boulevard, Alhambra, California 


ELLA 


